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A DISCOURSE 

OP 

NATURAL THEOLOGY- 


TO 

JOHN CHARLES VISCOUNT ALTHORPE. 


The composition of this discourse was undertaken 
in consequence of an observation which I had often 
made, that scientific men are apt to regard the 
study of Natural Religion as little connected with 
philosophical pursuits. Many of the persons to 
whom I allude were men of religious habits of 
thinking; others were free from any disposition 
towards scepticism, rather because they had not 
mucli discussed the subject, than because they had 
formed fixed opinions upon it after inquiry: but 
the bulk of them relied little upon Natural Theo- 
logj', which tliey seemed to regard as a speculation 
built ratlier on fancy than on argument; or, at any 
rate, as a kind of knowledge quite different from 
either physical or moral science. It therefore 
appeared to me desirable to define, more preci.sely 
tlian had yet been done, the place and the claims of 

* Now Earl Spencer. 
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NaCpral Theology among the various branches of 
hunoan knowledge. 

About the same time our Society,* as you may 
recollect, was strongly urged to publish an edition 
of Dr, Pali’s •popular work, with copious and 
scientific illustrations. We both favoured this 
plan; but some of our colleagues justly apprehended 
that the adoption of it might open .the door to the 
introduction of religious controversy among us, 
against our fundamental principles; and the scheme 
was abandoned. I regarded it, however, as expe¬ 
dient to carry this plan into execution by individual 
exertion; and our worthy and accomplished col¬ 
league, Sir C. Bell—whose admirable treatise on 
Animal Mechanics pointed him qut as the fellow- 
labourer I should most desire—fortunately agreed 
to share the work of the illustrations. In these we 
liave made a very considerable progress; and I now 
inscribe this publication, but particularly the 
Preliminary Discourse, to you. It was, with the 
exception of the Third Section of Part I., and the 
greater portion of the Notes, written at the end of 
1830, in 1831, and the latter part of 1833, and a 
portion was ^ded in the autumn of 1834. In 
those days I held the Great Seal of this kingdom; 
and it was impossible to finish the work while 
many cares of another kind pressed upon me. But 
the first leisure that could be obtained was devoted 
to this object, and to a careful revision of wliat had 
been written in a season less auspicious for such 
speculations. ' 

I inscribe the fruits of those studies to you, not 
merely as a token of ancient friendship—for that 

• For the Difiusion of Useful Knowledge. 
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you do not require; nor because I always have 
found you, whether in possession or in resistance 
of power, a fellow-labourer to maintain our common 
principies, alike firm, faithful, disinterested—for 
your known public character waijts ))o testimony 
from me ; nor yet because a work on such a sub¬ 
ject needs the patronage of a great name—for it 
would be affectation in me to. pretend any such 
motive; but because you have devoted muoli of 
your time to such inquiries—are beyond most men 
sensible of their importance — concur generally 
in the opinions which I profess to maintain—and 
had even formed the design of giving to the world 
your thoughts upon the subject, as I hope and trust 
you now will be moved to do all the more for the 
present address. In this view, your authority will 
prove of great value to the cause of truth, however 
superfluous the patronage of even your name miglit 
be to recommend the most important of all studies. 

Had our lamented friend Romilly lived, you are 
aware that not even these con-siderations would 
have made me address any one but him, with whom 
1 had oftentimes speculated upon this ground. 
Both of us have been visited with the most severe 
afllictioiis, of a far nearer and more lasting kind 
than even his removal, and we are now left with 
few things to care for; yet, ever since the time I 
followed him to tiie ggave, I question if either of 
us has read, witliout meditating upon the irreparable 
loss we and all men then sustained, the words of 
tlie ancient philosopher best imbued, with religious 
opinions—“ Proficiscar Cnini non ad eos solum 
virus de quibus ante dixi, sed etiam ad Catoncm 
menm, quo nemo vir melior natus est, nemo pietate 
pimstantior; cujus a me corpus crematum est, 
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animus vero non me deserens sed respectans, in ea 
profecto ioca discessit quo mihi ipsi cernebat esse 
veniendum; quern ego meum casum fortiter ferre 
visus sum, non quod eequo animo ferrem; sed me 
ipse consolabarf existiinans, non longinquum inter 
nos digressum et discessum lore.” * 
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INTRODUCTION. 


ARHANGEMENT OP SUBJECTS AND EXPLANATION 
OP TEKMS. 

The words Theology and Religion are often used 
as synonymous. Thus Natural Theology and 
'Natural Religion axe by many confoundt^ toge¬ 
ther. But the more accurate use of the words is 
that which makes Theology the science, and Reli¬ 
gion its subject; and in this manner are they 
distinguished when we speak of a “ professor of 
theology,” and a “ sense of religion.” 

There is, however, as regards Natural Theology, 
a more limited use of the word, which coniines it 
to the knowledge and attributes of the Deity, and 
regards the speculation concerning his will, and 
our hopes from and duties towards him, as another 
branch of the science, termed Natural Religion, in 
contradistinction to the former. Dr. Paley hardly 
touches on this latter branch in his book, there 
being only about one-sixtieth part devoted to it, 
and that incidentally in treating of the attributes. 
Indeed, though in the dedication he uses the word 
Religion as synonymous with Theology, the title 
and the arrangement of his discourse show that he 
generally employed the term Natural Theology in 
its restricted sense. Bishop Butler, on the other 
hand, seems to have used Natural Religion in a 
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sense equally restricted, but certainly little war¬ 
ranted by custom; for that portion of his work 
which treats of Natural lieligion is confined to a 
lltture state and the moral government of God, as 
if he either^hf^ Natural Religion and Natural 
Theology to be two branches of one subject, or 
Natural Religion to be a branch of Natural Tlieo- 
logy. The older writera, Clarke, Bentley, Der- 
ham, seem to have sometimes used the words indif¬ 
ferently, but never to have regarded Natural 
Religion in the restricted acceptation. The an¬ 
cients generally used Religion in a qualified sense, 
either as connected with an obligation, or as syno¬ 
nymous with superstition. 

Tliis Discourse is not a treatise of Natural 
Theology ; it has not for its design an exposition 
of the doctrines whereof Natural Theology con¬ 
sists. But its object is, first, to explain the nature 
of the evidence upon which it rests—to show tliat 
it is a science, tlie truths of which are discovered 
by induction, like the truths of Natural and Moral 
I’hilosophy—thatit is a branch of science partaking 
of the nature of each of tliose great divisions of 
human knowledge, and not merely closely allied to 
them both. Secondly, the object of the Discourse 
is to explain the advantages attending this study. 
The work, therefore, is a logical one. 

We have commented upon the use of the terms 
Theology and Religion. As it is higldy desirable 
to keep scientific language precise, and always to 
use the same terras in tlio same sense, we sliall now 
further observe upon the word “ wond” in rela¬ 
tion to science or faculties. It is .sometimes used 
to denote the whole of our mental faculties, and 
in opposition to natural and physical, as when we 
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speak of “ moral science” “ moral truths” “ mo~ 
ralphilosophy.” But it is also used in contradis¬ 
tinction to “ intellectual” or “ menial” and in 
connexion with or in reference to obligation; and 
then it relates to riglits and dutie‘^^£d is synony¬ 
mous with ethical. It seems advisable to use it 
always in this sense, and to employ the words spi¬ 
ritual and mental in opposition to natural and ma¬ 
terial ; and psychological, as applied to the science 
of mind, in opposition to physical. Again, a dis¬ 
tinction is sometimes mode between the intellectual 
and moral powers or faculties—the former being 
those of the understanding, the latter those of the 
will, or, as they, are often called, the '‘active 
2 >owcrs,” —that is, the passions and feelings. It 
seems better to use the word active for this purpose 
!is opposed to intellectual. Thus we shall first 
have these general terms, spiritual or merited, as 
applied to the immaterial part of the creation, and 
psychological, as applied to the science which treats 
of it. We shall next have a subdivision of the 
mental faculties into intellectual and active; both 

form the subjects of psychological science. Moral 
science, in its restricted sense, and properly so 
called, will then denote that branch which treats 
of duties, and of what is implied in those duties, 
their correlative rights: it will, in short, be ethical 
science. 

TJius the science of mind—say Metaphysical 
science—may be said to consist of two great 
branches, the one of which treats of existences, the 
other of duties. The one accordingly has been 
termetl with great accuracy. Ontology, speaking of 
that which is; the other, Deontology, speaking 
of that which ought to be. The former, however, 
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comprehends properly all physical as well as men¬ 
tal science. The division which appears upon the 
whole most convenient is this: That imtaphysical 
science, as contradistinguished from physical, is 
either psycJwItypcal, which treats of the faculties 
both intellectual and active, but treats of exist¬ 
ences only ; or moral, which treats of rights and 
duties, and is distinguishable from psychological, 
though plainly connected with if nearly as corol¬ 
laries are with the propositions from whence they 
flow. Then physical truths, in one respect, come 
under the same head with the first branch of meta¬ 
physical truths. Physical as well as psychological 
science treats of existences, while moral science 
,alone treats of duties,.., 

■According to a lifee arrangement, Natural The¬ 
ology consists of two great branches, one resem¬ 
bling Ontology, the other analogous to Deontology. 
The former comprehends the discovery of the ex¬ 
istence and attributes of a Creator, by investi¬ 
gating the evidences of design in the works of the 
creation, material as well as spiritual. The latter 
relates to the discovery of his will and proliable 
intentions with regard to his creatures, their con¬ 
duct and their duty. The former resembles the 
physical and psychological sciences, and treats of 
the evidences of design, wisdom, and goodness ex¬ 
hibited both in the natural and spiritual worlds. 

The latter resembles rather the department of 
moral science, as distii^uished from both physical 
and psychological: We may thus consider the 
science of Natural Theology as consisting, like all 
inductive science, of three compartments. Natural, 
Mental, and Moral; or, taking the Greek terms. 
Physical, Psychological, and Ethical. 
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This classification is convenient, and its grounds 
are very fit to be premised—at the same time that 
we must admit the question to be one only of clas¬ 
sification and technology. Having so stated the 
divisions of the subject, and the mnning of the 
terms used in relation to those divisions, I shall as¬ 
sume this arrangement and adhere to this phraseo¬ 
logy, as convenient, though far from represent¬ 
ing it to be the best. In such discussions it is far 
more important to employ one uniform and pre¬ 
viously explained language or arrangement, than 
to be very curious in adopting the best. No clas¬ 
sification indeed can, from the nature of things, 
be rigorously exact. All the branches of science, 
even of natural philosophy, much more of meta¬ 
physical, run into each other, and are separated by 
gradations rather than by lines of demarcation. 
Nor could any scientific language we possess help 
breaking down under us in an attempt to maintain 
a perfectly logical arrangement.* 

ANALYSIS OF THE WORK. 

The order of this Discourse is thus set out; 

The First Part treats of the nature of the 
subject, and the kuid of evidence upon which 
Natural Theology rests. 

The Second Part treats of the advantages de¬ 
rived from the study of the science. 

The former Part is divided into seven sections. 
The Jirst is introductory, and treats of the kind 
of evidence by which the truths of Physical and 


• Note 1. 
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Psychological science are investigated, and shows 
there is as great an appearance of diversity be¬ 
tween the manner in which we arrive at the 
knowledge of different truths in those inductive 
sciences, as ^Vfe is between the nature of any 
such inductive investigation and the proofs of the 
ontological branches of Nativtil Theology. But 
that diversity is .proved to be only apparent; and 
hence it is inferred, that the suppos^ difference 
in the proofs of Natural Theology may also be 
only apparent. 

The second section continues the application of 
this argument to the Physical branch of Natural 
Theology, and shows further proofs that the first 
branch of Natural Theology is as much an in¬ 
ductive science as Physics or Natural Philosophy. 
The first section compared the ontological branches 
of Natural Tlieology with all inductive science, 
physical as well as psychological. The second 
compares the physical branch of Natural Theology 
with physical science only. 

The third section compares the psychological 
branch of Natural Tlieology with psychological 
science, and shows that both rest alike upon in¬ 
duction. 

The fourth section shows that the argumentvni 
a priori is unsound to a great degree—that it is 
insufficient for the purpose to which it is applied 
—that it serves only to a limited extent—and that 
to this extent it is in reality not distinguishable 
from Induction, or the argumentnm a posteriori. 

The Jifth section treats of the second or Moral, 
the deontological branch of Natural Theology, ami 
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shows that it rests upon the same kind of evidence 
w'ith moral science, and is, strictly speaking, as 
much a branch of inductive knowledge. 

The sixth section examines the doctrines of 
Lord Bacon respecting Final CalS>6S*, and shows 
that he was not adverse to the speculation when 
kept within due bounds. 

The seventh section examines the true nature of 
inductive analysis and synthesis, and points out 
some important errors prevailing on this subject. 

In treating of the proofs of design displayed by 
the mental constitution of living creatures, and in 
treating of the Soul’s immortality, it becomes 
necessary to enter more at large into the subject, 
and therefore the third and the fifth sections are 
not, like the others, mere logical discourses in 
which the doctrines of Natural Theology are as¬ 
sumed rather than explained. The subjects of 
those two sections have not been sufficiently 
handled in professed treatises upon Natural Theo-, 
logy, which have been almost wholly confined to 
the first branch of the science—the proofs of tho 
Deity’s existence and attributes—and to the phy¬ 
sical portion of that branch. This defect I have 
endeavoured to supply. 


The Second Part, which treats of the advan¬ 
tages of the study, consists of three sections. 

The first sfiows that the precise kind of plea¬ 
sure derived from the investigation of scientific 
truths is derived from this study. 
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The second treats of the pleasures which are 
peculiar to this study. 

The third treats of the connexion of Natural 
with Revealed Religion.* 

* I have heard it said that some ideas in one part of this 
Discourse had been miticipatcd by a work of Dr. Crombie. 
That such coincidence is purely accidental must appear from 
this, that having mislaid w book when it reached me, I have 
never read one line of it to this hour.—Siyf. 18t6, 
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PART THE FIRHT. 

NATURE OF THE SCIENCE, AND OF ITS 
EVIDENCES. 


SECTION 1. 

IKTROWUCTOET VIEW OF THE METHOD OF INVES¬ 
TIGATION PUB8UED IN THE PHTg|CAI, AND 
PSVCHOLOGICAI, SCIENCES. 

The Acuities as well as the feelings of the human 
mind, its intellectual as well as its active powers, 
are employed without any intermission, although 
with varying degrees of exertion, in one of two 
ways—either in regard to some object immediately 
connected with the supply of our wants, or in 
regard to subjects of mere contemplation. The 
first class of exertions relates to all the objects of 
necessity, of comfort, or of physical enjoyment: 
in the pursuit of these, the powers of the under¬ 
standing, or the passions, or both together, are, 
witli nearly the whole of mankind, employed dur¬ 
ing the greater portion of their existence, and, 
witii tlie bulk of mankind, during almost the 

whole of their existence. The other class of 

metital exertions, which engrosses but a very few 
incn for tlie greater part of their lives, and occu¬ 
pies tlie majority only occasionally and at consi 
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derable intervals, comprehends within its scope all 
the subjects ofm^itation and reflection^—of merely 
speculative reasoning and discussion: it is com¬ 
posed of all the eflbrts which our understanding 
can make, ^ ,all the desires which we can feel, 
upon subjects of mere science or taste, matters 
which begin and end in intellectual or moral 
gratification. ■ 

It is unquestionably true that these two grand 
branches of exertion have an intimate connexion 
with each other. The pursuits of science lend 
constant assistance to those of active life; and the 
practical exercise of the mental powers constantly 
furthers the progress of science merely speculative. 
But the two provinces are nevertheless perfectly 
distinguislllpN, and ought not to be confounded. 
The corolfcy from a scientific discovery may be 
the improvement of a very ordinary machine or a 
common working tool; yet the establishment of 
the speculative truth may have been the primary 
object of the philosopher who discovered it; and 
to learn that truth is the immediate purpose of 
him who studies the philosopher’s system. So the 
better regpilation of the affections or the more 
entire control of the passions may be the result of 
an acquaintance with our mental constitution ; but 
the object of him who studies the laws of mind 
is merely to become acquainted with the spiritual 
part of our nature. In like manner, it is very 
possible that the knowledge of a scientific truth 
may force itself upon one whose faculties or feel¬ 
ings are primarily engaged in some active exertion. 
Some physical law, or some psychological truth, 
may be discovered by one only intent upon supply¬ 
ing a physical want, or obtaining a mental enjoy- 
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ment. But here, as in the former case, the scientific 
or speculative object is only incidental or collateral 
to the main pursuit: the matter of contemplation is 
the corollary, tl»e matter of action the proposition. 

The merely contemplative puir-*l'*s which thus 
form one of the great branches of mental exertion 
seem again to be divisible into two classes, by a 
line that, to a careless observer, appears suffici¬ 
ently defined. The objects of our inquiry and 
meditation appear to be either those things in the 
physical and spiritual worlds with which we are 
conversant thnmgh our senses or by means of our 
internal consciousness, or those things with which 
wc are made acquainted only by reasoning—by tlie 
evidence of things unseen and unfelt. We either 
discuss the properties and relations of actually per¬ 
ceived and conceived beings, physical and mental 
—tliat is, the objects of sense and of consciousness 
—or we carry oi\r inquiries Ireyond those things 
which we see and feel; we investigate tlie origin 
of them and of ourselves; we rise from the con- 
teniphition of nature and of the spirit within us, 
to tlie first cause of all, both of body and of mind. 
I'o the one class of speculation belong the in¬ 
quiries how matter and mind are framed, and liow 
they act; to the other class belong the inquiries 
whence they proceed, and whither they tend. Jn 
a word, tlie structure and relations of the universe 
form tlie subject of the one branch of philosophy, 
and may be-termed Human Science; the origin 
an(i destiny of the universe forms the subject of 

its other branch, and is termed Divine Science, or 
Theology. 

11 is not to be denied that this classification may 
be convenient; indeed, it rests unoii some real 
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foundation; for the speculations which compose 
these two branches iiavo certain common differ¬ 
ences and common resemblances. Yet it iseqnaU}' 
certain, that nothinjj but an imperfect knowledge 
of the subject!'^'? a superficial attention to it, can 
permit us to think that there is any well-defined 
boundary which separates the two kinds of philo¬ 
sophy ; that the methods of investigation are difr 
ferent in each; and that the kind of evidence varies 
by which the truths of the one and of the oth^ 
chtss are demonstrated. The error is fiir mohg 
extensive in its consequences than a mere inac¬ 
curacy of classification; for it materially impairs 
the force of the proofs upon which Natural 
Theology rests. The proposition which T woidd 
place in its stead is. That this science is strictly a 
branch of inductive philosophy, formed and sup¬ 
ported by the same kind of reasoning upon which 
the Physical and Psychological sciences are founded. 
This important point will be established by a fuller 
explanation ; and we shall best set about this task 
by showing, in the first place, that the same ap¬ 
parent diversity of evidence exists in the different 
subjects or departments of the branch which we 
have termed Human science. Tt seems to exist 
there on a superficial examination: if a closer 
scrutiny puts that appearance to flight, the in¬ 
ference is legitimate, that there may be no better 
ground for admitting an essential difference be¬ 
tween the foundations of Human Science and 
Divine. 

The careless inquirer into physical truth would 
certainly think he had seized on a sound prin¬ 
ciple of classification, if he should divide tlie ob¬ 
jects with which philosophy, Natural and Mental, 
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is conversant, into two classes—those objects of 
which we know tlie existence by our senses or our 
consciousness ; that is, external objects which we 
see, touch, taste, and smell, internal ideas which 
we conceive or remember, or enwJ^is which we 
feel—and those objects of which we only know the 
existence by a process of reasoning, founded upon 
something originally presented by the senses or by 
consciousness. This superficial reasoner would 
MBge under the first of these heads the members 
^'the animal, vegetable, and mineral kingdoms ; 
the heavenly bodies; the mind—for we are sup¬ 
posing him to be so far capable of refiectiou as to 
know that the proof of the mind’s separate ex¬ 
istence is, at the least, as short, plain, and direct, 
as that of the body, or of external objects. Under 
the second head he would range generally what¬ 
ever objects of examination are not directly per¬ 
ceived by the senses, or felt by consciousness. 

But a moment’s reflection will show both how 
very short a way this classification would carry 
our inaccurate logician, and how entirely his prin¬ 
ciple fails to support him even during that little 
part of the journey. Thus the examination of 
certain visible objects and appearances enables us 
to ascertain the laws of light and of vision. Our 
senses (eacli us that colours differ, and that their 
mixture forms other hues; that their absence is 
black, tlieir combination in certain proportions 
white. We are in the same way enabled to under¬ 
stand tliat the organ of vision performs its func¬ 
tions by a natural apparatus resembling, thougii 
fiir surpassing, certain instruments of our own 
constructing, and that therefore it works on the 
same principles. But that light, which can be 
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perceived directly by none of our senses, exists as 
a Sfeparate body, we only infer by a process of 
reasoning from things whicii our senses do perceive. 
■So we are acquainte<l with the effects of heat; we 
know that it fiends the dimensions of whatever 
matter it penetrates; we feel its effects upon our 
own nerves when subjected to its operation; and 
we see its effects in augmenting, liquefying, and 
decomposing other bodies; but its existence as a 
separate substance we do not know, except by 
reasoning and by analogy. Again, to which of 
the two classes must we refer the air ? Its ex¬ 
istence is not made known by the sight, the smell, 
the taste; but is it by the touch ? Assuredly a 
stream of it blown upon the nerves of touch pro¬ 
duces a certain effect; but to infer from tlience 
the existence of a rare, light, invisible, and im¬ 
palpable fluid, is clearly an operation of reasoning, 
as much as that which enables ns to infer the 
existence of light or heat from their perceptible 
effects. But furthermore, we are accustomeri to 
speak of seeing motion; and the reasoner whom we 
are supposing would certainly class tlve phenomena 
of meclianics, and possibly of dynamics generally, 
including astronomy, under Ids first head, of things 
known immediately by the senses. Yet as.'-uredly 
nutiiing can be more certain tlian that the know¬ 
ledge of motion is a deduction of rea.soning, not a 
perception of seruse ; it is derived from tlie com- 
X>arison of two positions : the idea of a change of 
place is the result of that comparison .attained l)y 
a short process of reasoning; and the estimate of 
velocity is the result of another process of reason¬ 
ing and of recollection. 'I'hus, then, there is at 
once excluded from the first class almost the whole 
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range of natumlv pfattOT^hyv Biit ate we . quite 
sure that anythlag remaifl^.wbich’r Wheh severely 
examined will sttuid the us attend a 

little more-citMely to the'^iingili which we have 
passed over hastily, as if admitting' ''^at they be> 
longed to the first class. 

It is said that we do not see light', and we cer¬ 
tainly can know its existence directly by no other 
sense but- that of sight, but tliat we see objects 
variously illuminated, and therefore that the exist¬ 
ence of light is an inference of reason, and the di¬ 
versity of colour an object of sense. But the veiy 
idea of diversity implies reasoning, for it is the 
result of a comparison; and when we aflSrm that 
white light is composed of the seven primary cd- 
loure in certain proportions, we state a proposition 
which is the result of much reasoning—reasoning, 
it is true, founded .upon sensations or impressions 
upon the senses; but not less founded upon such 
.setisjitions is the reasoning which makes us believe 
in tlie existence of a body called light. The same 
may be said of heat and the phenomena of heated 
bodies. The existence of heat is an inference from 
certain plicnomena, that is, certain effects produced 
on our external senses by certain bodies, or certain 
changes whicli those senses undergo in the neigh¬ 
bourhood of those bodies; but it is not more an 
inference of reason than the proposition that heat 
extends or liquefies bodies, for that is merely a 
conclusion drawn from comparing our sensations 
occasioned by the external objects placed in varying 
circjumstances. 

But can we say tliat there is no process of rea¬ 
soning even in the simplest case which we have 
supposed our reasoner to put—the existence of the 
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three kingdoms, of nature, of the heavenly bodies, 
of the mind? It is certain that there is in every 
one of these cases a process of reasoning. A cer¬ 
tain sensation is excited in the mind through the 
sense of vision*it is an inference of reason that 
this must have been excited by something, or must 
have had a cause. That the cause must have been 
external may possibly be allowed to be another 
inference which reason could make unaided by the 
evidence of any other sense. But to discover that 
the cause was at any the least distance from the 
organ of vision clearly required a new process of 
reasoning, considerable experience, and the indica¬ 
tions of other senses; for the youn% man whom 
Mr. Cheselden couched for a cataract at first be¬ 
lieved that everything he saw touched his eye. 
Experience and reasoning, therefore, are required 
to teach us the existence of external objects; and 
all that relates to their relations of size, colour, 
motion, habits, in a word, the whole philosophy of 
them, must of course be tlie result of still longer 
and more complicated processes of reasoning. So 
of the existence of the mind: although undoubtedly 
the process of reasoning is here the shortest of all 
and the least liable to deception, yet so connected 
are all its phenomena with those of the body, that 
it requires a process of abstraction alien from the 
ordinary habits of most men, to be persuaded that 
wc have a more imdeniable evidence 6f its separate 
existence than we feven have of the separate exist¬ 
ence of the body. 

It thus clearly appears that we have been justi¬ 
fied in calling the classifier whose case we have 
been supposing, a careless inquirer,; a superficial 
reasdner, an imperfect logician; that-there is no 
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real foundation for tlie distinction wlnoh we have 
supposed him to take between the different objects 
of scientiflo investigation; that the evidence upon 
wltich our assent to both, classes of truths reposes 
is of the same kind) namely, the jpfsrences drawn 
by reasoning from sensations or ideas originally 
presented by the external senses, or by our inward 
consciousness. 

If, then, the distinction which at first appeared 
solid is found to be without any warjunt in the 
different kinds of human science, has it any better 
grounds when we apply it to draw the line between 
that branch of philosophy itself, and the other 
which has Been termed Divine, or theology ? In 
other words, is there any real, any specific differ¬ 
ence between the method of investigation, the 
nature of the evidence, in the two departments of 
speculation ? Although this preliminary discourse, 
and indeed the work itself which it introduces, and 
all tlie illustrations of it, are calculated throughout 
to furnish the answer to the question, we shall ^et 
add a few particulars in this place, in order to show 
how precisely the same fallacy which we have been 
exposing, in regard to the classification of objects 
in ordinary scientific research, gives rise to the 
more general classification or separation of all 
science into two distinct, branches, human.-and 
divine, and how, erroneous it is to suppose that these 
two branches rest upon different foundations. 
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SECTION II. 

COMPARISON OP THE PHTSICAL BRANCH OF NA- 
TUBAl THEOEOGY WITH PHYSICS. 

The two inquiries—that into the nature and con¬ 
stitution of the universe, and that into the evi¬ 
dence of design which it displays—in a w'ord, 
physics and psychology, philosophy whether na- 
tni^ and mental, and the fundamental branch of 
Natural Theology,—are not only closSly allied one 
to tlie other, but are to a very considerable extent 
identical. The two paths of investigation for a 
great part of the way completely coincide. The 
same induction of facts which leads us to a know¬ 
ledge of the structure of the eye, and its functions 
in the animal economy, leads us to the knowledge 
of^ts adaptation to tlie properties of light. It is a 
truth of physics, in tlie strictest sense of the word, 
that vision is performed by the eye refracting 
light, and making it converge to a focus upon the 
retina; and that the peculiar combination of its 
lenses, and the different materials they are com¬ 
posed of, correct the indistinctness which would 
■ otherwise arise from the different refrangfibility of 
light; in other words, make the eye an achromatic 
instrument. But if this is not also a truth in 
Natural Theology, it is a position from which, by 
the shortest possible process of reasoning, we arrive 
at a theologioul truth—namely, that the instrument 
so successfully performing a given service by means 
of this curious structure, must have been formed 
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with a knowledge of the properties of light. The 
position from which so easy a step brings ua to thb' 
doctrine of Natural Theology was gained by strict 
induction. Upon the same evidence which all na¬ 
tural science rests on, reposes the Jinowledge that 
the eye is an optical instrument; this is a truth 
common to both Physics and Theology. Before 
the days of Sir Isaac Newton men knew that they 
saw by means of the eye, and that the eye was con¬ 
structed upon optical principles; but the 1*^00 
of its peculiar conformation they knew not, because 
they were ignorant of the different refrangibility 
of light. When his discoveries taught this truth, 
it was found to have been acted upon, and conse¬ 
quently known, by the Being who created the eye. 
Still our knowledge was imperfect; and it was re¬ 
served for Mr. Dollond to discover another law of 
nature—the different dispersive powers of different 
substances—which enabled him to compound an 
object-glass that more effectually corrected the 
various refrangibility of the rays. It was now ob¬ 
served that this truth also must have been known 
to the maker of the eye ; for upon its basis is that 
instrument, far more perfect than the achromatic 
glass of Dollond, framed. These things are truths in 
both physics and theology; they are truths taught 
us by the self-.same process of investigation, and 
resting upon the self-same kind of evidence. 

Wlien we extend our inquiries, and observe the 
varieties of this perfect instrument, we mark the 
adaptation of changes to the diversity of circum¬ 
stances, as in different animals; and the truths thus 
learnt are in like manner common to physical, and 
Theological science ; that is, to Natural History, 
or Comparative Anatomy, and Natural Theology. 
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That beautiful instruiAent, so artistly contrived 
that the most ingenious workman could hot imagine 
an improvement of it, becomes still more interest¬ 
ing and more wonderful, when we 3 nd that its 
conformation is*varied with the different necessities 
of each animal. If the animal prowls by night, 
we see the opening of the pupil, and the power of 
concentration in the eye increased. If an am¬ 
phibious animal has occasionally to dive into the 
water, with the change of the medium through 
which the rays pass there is an accommodation in 
the condition of the humours, and the eye partakes 
of the eye both of the quadruped and of the fish. 

So, having contemplated the apparatus for pro¬ 
tection in the human eye, we find that in the lower 
animals, who want both the accessory means of 
cleaning the eye and the ingenuity to accomplish it 
by other modes than the eyelids, an additional eye¬ 
lid, a new apparatus, is provided for this purpose. 

Again, in fishes, whose eye is washed by tho'ele- 
ment in which they move, all the exterior apparatus 
is unnecessary, and is dismissed; but in the crab, 
and especially in that species which lies in mud, 
the very peculiar and homy prominent eye, which 
every body must have observed, would be quite 
obscured were it not for a particular provision. 
There is a little brush of hair above the eye, against 
which the eye is occasionally raised to wipe off 
what may adhere to it. The form of the eye, the 
particular mode in which it is moved, and, we may 
say, the coarseness of the instrument comi«red with 
the parts of the same organ in the higher class of 
animals, make the mechanism of eyelids and of 
lachrymal glands unsuitable. The mechanism used 
for this purpose is discovered by observation and 
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reasoning: that it is contrived for this purpose is 
equally a discovery of observation a/nd reasonihg. 
Both propositions are strictly propositions of phy¬ 
sical science. 

The same remarks apply to evjjry part ^the 
anim%l body. The use to which each member is 
subservient, and the manner in which it is enabled 
so to perform its functions as to serve that appointed 
use, is learnt by an induction of the strictest kind. 
But it is impossible to deny, that what induction 
thus teaches forms the great bulk of all Natural 
Theology. The quesljion which the theologian 
always puts upon each discovery of a purpose 
manifestly accomplished is this: “ Suppose I had 
this operation to perform by mechanical means, 
and were acquaint^ with the lawl regulating the 
action of matter, should I attempt it in any other 
way than I here see practised ?” If the answer is 
in the negative, the consequence is irresistible, that 
some power, capable of acting with design, and 
possessing the supposed knowledge, employed the 
means which we see used. But this negative 
answer is the result of reasoning founded upon in¬ 
duction, and rests upon the same evidence whereon 
the doctrines of all physical science are discovered 
and believed. And the inference to which that 
negative answer so inevitably leads is a truth in 
Natural Theology; for it is only another way of 
asserting that design and knowledge are evinced in 
the works and functions of nature. 

It may further illustrate the argument to take 
one or two other examples. ‘When a bird’s egg is 
examined, it is found to consist of three parts; the 
chick, the yolk in which the chick is placed, and 
the white in which the yolk swims. The yolk is 
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lighter than the white; and is attached to it at two 
points by the treadles. If a line were drawn 
through these two points- it would pass below the 
cebtre of gravity of the yolk. From this arrange- 
ment it must follow that the chick is -always'upper¬ 
most, roll the egg how you will; consequently, the 
chick is always kept nearest to the breast or belly 
of the mother while she is sitting. Suppose, then, 
that any one acquainted with the laws of motion 
had to contrive things so as to secure this position 
for the little speck or sac in question, in order to 
its receiving the necessary heat from the hen— 
could he proceed otherwise than by placing it in 
the lighter liquid, and suspending that liquid in 
the heavier, so that its centre of gravity should be 
above the line or plane of suspension ? Assuredly 
not; for in no other way could his purpose be ac¬ 
complished. This position is attained by a strict 
induction ; it is supported by the same kind of evi¬ 
dence on which all physical truths rest. But it 
leads by a single step to another truth in ^Natural 
Theology ; that the egg must have been formed by 
some hand skilful in mechanism, and acting with 
the knowledge of dynamics. 

The forms of the bones and joints, and the ten¬ 
dons or cords which play over them, affoi-d a variety 
of instances of the most perfect mechanical adjust¬ 
ment. Sometimes the power is sacrificed for ra¬ 
pidity of motion, and sometimes rapidity is sacrificed 
for power. Our knee-jain, or patella, throws ofl 
the tendon which is attached to it from the centre 

of motion, and therefore adds to the power of the 
muscles of the thigh, which enable us to rise or to 
leap. We have a mechanism of precisely the same 
kind in the lesser joints, where the bones, answer- 
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ing the purpose of the patella, aire formed of h 
diminutive aize.* In the toes of the ostrich the 
material is different, but the mechanism is the same. 
An elaatic cushion is placed between the tendon 
and the joint, which, whilst it throv^s off the tendon 
from the centre of motion, and therefore adds to 
the power of the flexor muscle, gives elasticity to 
the bottom of the foot. And we recognise the 
intention of this when we remember that this bird 
does not fly, but runs with great sw’iftness, and -that 
the whole weight rests upon the foot, which has 
but little relative breadth; these elastic cushions 
serving in some d^ree the same office as the elastic 
frog of the horse’s hoof, or the cushion in the 
bottom of the camel’s foot. 

The web-foot of a water-fowl is an inimitable 
paddle; and all the ingenuity of the present day 
exerted to improve our steam-boats makes nothing 
to approach it. The flexor tendon of the toes of 
the duck is so directed over the heads of the bones 
of the thigii and leg, that it is made tight when- 
tlie creature bends its leg, and is relaxed when the 
leg is stretched out. When the bird draws its foot 
up, the toes are drawn together, in consequence of 
the bent position of the bones of the leg pressing 
on the tendon. When, on the contrary, it pushes 
the leg out straight, in making the stroke, the 
tendons are relieved from the pressure of the heel- 
bone, and the toes are permitted to be fully ex¬ 
tended and at the same time expanded, so that the 
web between them meets the resistance of a large 
volume of water. 

In another class of birds, those which roost upon 
the branch of a tree, the same mechanism answers 
another purpose. The great length of the toes of 
* Hence culled Sesamoid, &om Sesamum, a kin ! of groin. 
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birds enables them to grasp the branch j yet 
y^efe they supported by voluntary effort alone, and 
vrere there no other provision made, their grasp 
v^oiild relax in sleep, and they must fall. But, on 
the .contrary, know that they roost on one foot^ 
and maintain a firm attitude. Borelli has taken pains 
to explainhow this is. The muscle which bends the 
toes lies on the fore part of the thigh, and runs over 
the joint which corresponds with our knee-joint; 
from the fore part its tendon passes to the back part 
of the leg, and over the joint equivalent to our heel- 
bone ; it then splits, and extends in the bottom of the 
foot to the toes. The consequence of this singular 
course of the tendon is, that when the mere weight 
of the bird causes these two joints to bend under it, 
the tendon is stretched, or would be stretched, were 
it not that its divided extremities, inserted into the 
last bones of the toes, draw those toes, so that they 
contract, and grasp the branch on which the bird 
roosts, without any effort wliatever on its part. 

These are fiicts learnt by induction ; the inductive 
science of dynamics shows us that such mechanisMi 
is calculated to answer the end which, in point of 
fact, is attained. To conclude from thence that the 
mechanist contrived the means with the intention of 
producing this end, and with the knowledge of the 
science, is also strictly an inference of induction. 

Consider now, in land animals, the structure of 
the larynx, the upper part of which is so contrived 
as to keep the windpipe closely shut by the valve 
thrown over its orifice, while the food is passing 
into the stomach, as it were, over a drawbridge, 
and, but for that valve, would fall into the lungs. 
No one can hesitate in ascribing this curious me¬ 
chanism to. tiie intention that the same opening of 
the throat and mouth should serve for conveying 
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food to-the stomach and air to the lungs, without 
any interference of the two operations. But that 
structure would not be sufficient for animals which 
live in the water, and must, therefore, while thty 
breathe at the surface, carry dowq their food to 
devour it below. In them, accordingly, as in the 
whale and the porpoise, we find the valve is not 
flat, but prominent and somewhat conical, rising 
towards the back of the nose, and the continuation 
of tlie nostrirby means of a ring (or sphyncter) 
muscle embraces the top of the windpipe so as to 
complete the communication beween the lungs and 
the blow-hole, while it cuts ofiP all communication 
between those lungs and the mouth. 

Again, if we examine the structure of a por¬ 
poise’s head, we find its cavities capable of great 
distention, and such that he can fill them at plea¬ 
sure with air or with water, according as he would 
mount, float, or sink. By closing the blow-hole, 
he shuts out the- water ; by letting in the water he 
can sink; by blowing from the lungs against the 
cavities he can force out the water and fill the 
hollows with air, in order to rise. No one can 
doubt that such facts afford direct evidence of an 
apt contrivance directed towards a specific object, 
and adopteil by some power thoroughly acquainted 
with the laws of hydrostatics, as well as perfectly 
skilful in workmanship. 

To draw an example from a very different source, 
let us observe the structure of the planetary system. 
There is one particular arrangement which pro¬ 
duces a certain effect—namely, the stability of the 
system,—produces it in a manner peculiarly adapted 
for perpetual duration,' and prepuces it through 
the agency of an influence quite universal, per¬ 
vading all space, and equally regulating the mo- 
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tions of the smallest particles of matter and of its 
most prodigious masses. This arrangement con¬ 
sists in making the planets move in o^its more or 
less elliptical, but none difiering materially from 
circles, with ^le sun near the centre, revolving 
almost in one plane of motion, and moving in the 
same direction — those ^yhose eccentricity is the 
most considerable having the smallest masses, and 
the laiger ones deviating hardly a| all from the 
circular path. The influence of gravitation, which 
is inseparably connected with all matter as- far as 
we know, extends over the whole of this system ; 
so that all those bodies which move round the sun 
—twenty-three planets including their satellites, 
and six or seven comets—^are continually acted 
upon each by two kinds of force,—the original 
projection which sends them forward, and is accom¬ 
panied. with a similar and probably a coeval rota¬ 
tory motion in some of them round their axis, and 
the attraction of each towards every other body, 
which attraction producesjhree several effects—con¬ 
solidating the mass of each, and, in conjunction with 
the rotatory motion, moulding their forms—retain¬ 
ing each planet in its orbit round the sun, and each 
satellite in its orbit round the planet—altering or dis¬ 
turbing what would be the motion of each round the 
sun if there were no other bodies in the system to 
attract and disturb. Now it is demonstrated by the 
strictest process of mathematical reasoning, that 
the I’esult of the whole of these mutual actions, 
proceeding from the universal influence of gravita¬ 
tion, must necessarily, in consequence of the pe¬ 
culiar arrangement which has been described of 
the orbits and masses, and in conscquenc%of the 
law by which gravitation acts, produce a constant 
alteration in the orbit of each body, which altera- 
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tion goes on for thousands of years, very slowly 
making that orbit bulge, as it were, until it reaches 
a certain shape, when the alteration b^ns. to take 
the opposite direction, and for an equal number of 
years goes on Constantly, as it we:^, flattening the 
orbit, till it reaches a certain shape, when it stops, 
and then the bulging again begins; and that this 
alternate change of bulging 'and flattening must go 
on for ever by the same law, without ever exce^- 
ing on either side a certain point. All changes in 
the system' are thus periodical, and its perpetual 
stability is completely secured. It is manifest that 
such an arrangement, so conducive to such a pur¬ 
pose, and so certainly accomplishing that purpose, 
could only have been made with the express design 
of attaining such an end—that some power exists 
capable of thus producing such wonderful order, 
so marvellous and wholly admirable a harmony, 
out of such numberless disturbances—and that this 
power was actuated by the intention of pro<^cing 
this effect.* The reasoning upon this subject, I 
have observed, is purely mathematical; but the 
facts respecting the system on which all that rea¬ 
soning rests are known. to us by induction alone; 
consequently the grand truth respecting the secular 
disturbance, or the periodicity of the changes in 
the system—that discovery which makes the glory 
of Lagrange and Laplace, and constitutes the 
triumph of the Integral Calculus, whereof it is the 

fruit, and of the most patient course of astrono¬ 
mical observation whereon the analysis is grounded 
* Earum autein perennes cursus atqae perpetui cum ad- 
mirabili incredibilique constantiri, declarant in his vim et 
meutem^sse divinam, ut hmo ipsa qni non sentiat dcorum 
vim halilrc, is nihil omnino sensurus esse videatur .—Cicero 
De Ifat. I)eo, II. U\. 

1. D 



38 


A DI8C0VBSK 07 


—may most justly be classed as a truth both, of the 
Mixed Mathematics and of Natural Theology—for 
the theologian only adds a single short, link to the- 
chain of the physical astronomer’s demonstration, 
in order to reac^ the great Artificer from the phe¬ 
nomena of his system. 

But let us examine further this matter. The 
position which we reach by a strict process of in¬ 
duction, is common to Natural Philosophy and 
Natural Theology—namely, that a given organ 
performs a given function, or a given arrangement 
possesses a certain stability, by its adaptation to 
mechanical laws. I have said that the process of 
reasoning is short and easy, by which we arrive 
at the doctrine more peculiar to Natural Theology 
—namely, that some power acquainted with and 
acting upon the knowl^ge of those laws, fashioned 
the organ with the intention of having the function 
of vision performed, or constructed the system so that 
it ihight endure. Is not this last process as much 
one of strict induction as the other ? It is plainly 
only a generalization of many particular facts; a 
reasoning from things known to things unknown ; 
an inference of a new or unknown relation from 
other relations formerly observed and known. If, 
to take Dr. Paley’s example, we pass over a com¬ 
mon and strike the foot against a stone, we do not 
stop to ask who placed it there; but if we find 
that our foot has struck on a watch, we at once 
conclude that some mechanic made it, and that 
some one dropt it on the ground. Why do we 
draw this inference ? Because all our former ex¬ 
perience had told us that such machinery is the 
result of human skill and labour, and tha^it no¬ 
where grows wild about, or is found in the earth. 
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When we see that a certain effect, namely, distinct 
vision, is performed by an achromatic instrument, 
the eye,' why do we infer that some one must have 
made it? ll^cause we nowhere and at no time 
have had any experience of any one thing fashion¬ 
ing itself, and indeed cannot form to ourselves any 
distinct idea of what such a process as self-creation 
means; and further, because when we ourselves 
would produce a similar result, we have recourse 
to like means. Again, when we perceive the 
adaptation of natural objects and operations to a 
perceived end, and.from thence infer design in the 
maker of these objects and superintender of these 
operations, why do we draw this conclusion? Be¬ 
cause we know by experience that if we ourselves 
desired to accomplish a similar purpose, we should 
do so by the like adaptation; we know by expe¬ 
rience that this is design in us, and that our pro¬ 
ceedings are the result ■ of such design ; we know 
that if some of Our works were seen by others, 
who neither were aware of our having made them, 
nor of the intention with which we made them, 
they would be right should they, from seeing and 
examining them, both infer that we had made 
them, and conjecture why we had made them 
The same reasoning, by the help of experience, 
from what we know to what we cannot know, is 
manifestly the foundation of the inference, that 
the members of the body were fashioned for certain 
uses by a maker acquainted with their operations, 
and willing that those uses should be served. 

Let us consider a branch of science which, it 

not wholly of modern introduction, has received ol 
late years such vast additions that it may really be 
said to have its rise in our own times—I allude to 
the sublime speculations in Osteology prosecuted 
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by Cuvier, Buckland, and others, in its connexion 
with Zoological and Geological reswches. 

A comparative anatomist, of profound learning 
and marvellous sagacity, has presented to him what 
to common eyes would seem a piece of half-decayed 
bone, found in a wild, in a forest, or in a cave. 
By accurately examining its shape, particularly 
the form of its extremity or extremities (if both 
ends happen to be entire), by close inspection of 
the texture of its sur&ce, and by admeasurement 
of its proportions, he can with certainty discover 
the general form of the animal to which it be¬ 
long^, its size as well as its shape, the economy 
of its viscera, and its general habits. Sometimes 
the investigation in such cases proceeds upon chains 
of reasoning where all the links are seen and un¬ 
derstood ; where the connexion of the parts found 
with other parts and with habitudes is perceived, 
and the reason understood,—as that the animal 
had a trunk because the neck was short compared 
with its height; or that it ruminated because its 
teeth were imperfect for complete mastication. 
But, frequently, the inquiry is as certain in its re¬ 
sults, although some links of the chain are con¬ 
cealed from our view, and the conclusion wears a 

more empirical aspect—as gathering that the ani¬ 
mal ruminated from observing the print of a cloven 
foot, or that he had horns from his wanting cer¬ 
tain teeth, or that he wanted the collar-bone from 
his having cloven hoofe. Limited experience hav¬ 
ing already shown such connexions as facts, more 
extended experience will assuredly one day enable 
us to comprehend the reason of the connexion. 

The discoveries already made in this branch of 
science are truly wonderful, and they proceed upon 
the strictest rules of induction. It is shown that 
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animals formerly existed on the globe, being un¬ 
known varieties of species still known ; but it also 
appears that species existed, and even genera, 
wholly unknown tor the last live thousand years. 
These peopled the earth, as it was, not before the 
general deluge, but before some 'convulsion long 
prior to that event had overwhelmed the countries 
then dry, and raised others from the bottom of the 
sea. In these curious inquiries, we are conversant 
not merely with the world before the flood, but 
with a world which, before the flood, was covered 
with water, and which, in far earlier ages, had 
been the liabitation of birds, and beasts, and rep¬ 
tiles. We are carried, as it were, several worlds 
back, and we reach a period when all was water, 
and slime, and mud; and the waste, without either 
man or plants, gave resting place to enormous 
beasts like elephants and river-horses, while the 
water was tenanted by lizards, sixty or seventy feet 
long, and by others with eyes having shields of solid 
bone to protect them, and glaring from a neck ten 
feet in length, and the air was darkened by flying 
reptiles covered with scales, opening long jaws and 
expanding wings, armed at the tips with claws. 

No less strange, and yet no less proceeding from 
induction, are the discoveries made respecting the 
former state of the earth; the manner in which 
tliose animals, whether of known or unknown 
tribes, occupied it; and the period when, or, at 
least, the way in which, they ceased to exist. 
Professor Buckland has demonstrated the identity 
with the hyaena’s of the animal’s habits that cracked 
the bones which fill some of tlie caves, in order to 
come at the'marrow; but he has also satisfactorily 
eliow'n that it inhabited the neighbourhood, and 
must have been suddenly exterminated by drown- 
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ing. His researches have been conducted by ex* 
peritnents with living animals, as well as by obser¬ 
vation upon ihe fossil remains.* 

That this branch of scientific inquiry is singu¬ 
larly attractive all will allow. Nor will any one 
dispute that its cultivation demands great know¬ 
ledge and skill. But this is not our chief purpose 
in referring to it. We learn from it that as a world 
existed without human beings, for no human bones 
are found in the earlier strata, it must be true that 
a superior power, a divine and creative power, in¬ 
terfered with the established order of things, and 
made man. But for another reason I have intro¬ 
duced these details. There can be as little doubt 
that the investigation of the former world from its 
scanty remains, forms, in the strictest sense of 
the term, a branch of physical science, and that 
this branch sprang legitimately from the grand 
root of tlie whole,—^induction ; in a word, that the 
process of reasoning employed to investigate—the 
kind of evidence used to demonstrate—its truths. 


• The ^searches both of Cuvier and Bnekiand, far from 
impugning the testimony to the great fact of a deluge borne 
by the Mosaic writings, rather fortify it; and bring addi¬ 
tional proofs of the fallacy which, for some time, had led 
philosophers to ascribe a very high antiquity to the world 
we now live in. 

The extraordinary sagacity of Cuvier is, perhaps, in no 
instance more shown, nor the singular nature of the science 
better illustrated, than in the correction which it enabled 
him to give the speculation of President Jefferson upon the 
Megnhnyx —an animal which the President, from the size 
of a bone discovered, supposed to have existed, four times 
the size of an ox, and with the form and haWts of the lion. 
Cuvier has irrefragably shown, by an acute and learned in¬ 
duction, that the animal was a sloth, living entirely upon 
vegetable food, but of enormous size like a rhinoceros, and 
whose paws could tear up huge trees. 
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is the modern analysis or induction taught by 
Bacon and practised by Newton. Now wherein, 
with reference to its nature and foundations, does 
it vary from the inquiries and illustrations of Na¬ 
tural Theology, one of whose profiositions I have 
given as a corollary from this science ? When from 
examining a few bones, or it may be a single frag¬ 
ment of a bone, we infer that, in the wilds where we 
found it, there lived and rang^, some thousands of 
years ago, an animal wholly different from any we 
ever saw, and from any of which any account, any 
tradition, written or oral, has reached us, nay, from 
any that ever was seen by any person of whose exis¬ 
tence we ever heard, we assuredly are led to this re¬ 
mote conclusion, by a strict and rigorous process of 
reasoning; but, as certainly, we come through that 
same process to the knowl^ge and belief of things 
unseen, both of us and of all men—things respect- 
itig which we have not, and cannot have, a single 
particle of evidence, either by sense or by testi¬ 
mony. Yet we harbour no doubt of the fact in fossil 
osteology; we go farther, and not only implicitly 
believe the existence of this creature, for ^hich we 
are forced to invent a name, but we clothe it with 
attributes, till, reasoning step by step, we come at so 
accurate a notion of its form and habits, that we 
can represent the one, and describe the other, with 
unerring accuracy; picturing to ourselv^ how it 
looked, what it fed on, and how it continued its kind. 

Now, the question is this: "What perceivable 
difference is there between the kind of investiga¬ 
tions we have just been considering, and those of 
Natural Thcplogy—except, indeed, that the latter 
are far more sublime in themselves, and incom¬ 
parably more interesting to us? Where is the 
logical precision of the arrangement which would 
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draw a broad line of demarcation between the two 
speculations, giving to the one the name and the 
rank of a science, but refusing it to the other, and 
affirming that the one rested upon induction, but 
not the other ? , We have, it is true, no experience 
directly of that Great Being’s existence in whom 
we believe as our Creator; nor have we the testi¬ 
mony of any man relating such experience of his 
own. But so, neither we, nor any witnesses in any 
age, have ever seen those works of that Being, the 
lost animals that once peopled the earth; and yet 
the lights of inductive science have conducted us 
to a full knowledge of their nature, as well as a 
perfect belief in their existence. Without any 
evidence from bur senses, or from the testimony of 
eye-witnesses, we believe in the existence and qua¬ 
lities of those animals, because we infer by the 
induction of facts that they once lived, .and were 
endowed with a certain nature. This is_c^led a 
doctrine of inductive philosophy Is it ■ less a 
doctrine of the same philosophy, that the eye could 
not have been made without a knowledge of optics, 
and as it could not make itself, and as no human 
artist, though possessed of the knowledge, has the 
skill and power to fashion it by his h^dy-work, 
that there must exist some being of knowledge, 
skill, and power, superior to our own, and sufficient 
to create it ? Is the corollary which I have given 
from the proposition that these lost animals once 
existed brfore man was created, a corollary of Natu¬ 
ral Theology, less tite result of induction than that 
proposition itself a proposition of physical science ? 
Has the Natural Theology any other foundation 
than the Natural Philosophy ?* 

* See the treatise of Fossil Osteology, pnhlished with the 
Dialogues on Instinct in this work. 
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SECTION III. • 

COMPARISON OP THE PSYCHOLOGICAL BRANCH OP 
NATURAL THEOLOGY WITH PSYCHOLOGY. 

Hitherto, our argument has rested upon a com¬ 
parison of the truths of Natural Theology with 
those of Physical Science. But the evidences of 
design presented by the universe are not merely 
those which the material world affords; the intel¬ 
lectual system is equally fruitful in proofs of an in¬ 
telligent cause, although these have occupied little 
of the philosopher’s attention, and may, indeed, be 
said never to have found a place among the specu¬ 
lations of the Natural Theologian.' Nothing is 
more remarkable than the care with which all the 
writers upon this- subject, at least among the 
moderns, have confined themselves to the proofs 
afforded by the visible and sensible works of nature, 
while the evidence furnished by the mind and its 
operations has been wholly neglected.* The cele¬ 
brated book of Ray on the Wonders of the Creation 
seems to assume that the human soul has no se¬ 
parate existence—that it forms no part of the 
created system. Derham has written upon JLstro- 
theology and Physico-theology as if the heavens 
ahne proclaimed the glory of God, and the earth 
only showed forth his handy-work; for his only 
mention of intellectual nature is in the single 


• Note II. 
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cliapter of the Physico-theology on the sbnl, in 
which he is content with two observations: one, 
on the variety of man’s- inclinations, and another, 
on his inventive powers—-giving nothing Which 
precisely prove? design. Dr. Paley, whose work 
is chiefly taken from the writings of Derham, de¬ 
riving from them its whole plan and much of its 
substance, but clothing the harsher statements of 
his original in an attractive and popular style,* 
had so little of scientific habits, so moderate a 
power of gpeneralising, that he never once mentions 
the mind, or any of the intellectual phenomena, 
nor ever appears to consider them as forming a 
portion of the works or operations of nature. Thus, 
all these authors view the revolutions of the hea¬ 
venly bodies, the structure of animals, the organi¬ 
zation of plants, andkthe various operations of the 
material world which we see carried on around us, 
as indicating the existence of design, and leading 
to a knowledge of the Creator. But they pass 
over in silence, unaccountably enough, by far the 
most singular work of divine wisdom and power— 
the mind itself. Is there any reason whatever to 
draw this line.; to narrow within these circles the 
field of Natural Theology; to draw from the con¬ 
stitution and habits of matter alone the proof that 
one Intelligent Cause formed and supports the 
universe? Ought we not rather to consider the 

* This observation in no-wise diminishes the peculiar merit 
of the style, and also of the homely, but close and logical, 
manner m -which the argument is put; nor does it deny the 
praise of bringing down the facts of former writei-s, and 
adapting them to flie improved state of physical science—a 
merit the more remarkable, that Paley wrote his Natural 
Theology at the close of his life. 
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phenomena of the mind as more peculiarly adapted 
to help tills inquiry, and as bearing a nearer rela¬ 
tion to the Great Intelligence which created and 
wiiich maintains the system ? 

There cannot be a doubt that this extraordinary 
omission had its origin in the doubts which men 
are prone to entertain of the mind’s existence in¬ 
dependent of matter. The eminent persons above 
named* were not materialists, that is to say, if 
you had asked them the question, they would have 
answered in the negative; they would have gone 
farther, and asserted their belief in the separate 
existence of the soul independent of the body. 
But they never felt this as strongly as they were 
persuaded of the natural world’s existence. Their 
liabits of thinking led them to consider matter as 
the only certain existence—as that which composed 
the universe—as alone forming the subject of our 
contemplations—^as furnishing the only materials 
for our inquiries, whether respecting structure or 
liabits and operations. They had no firm, definite, 
abiding, precise idea of any other existence respect¬ 
ing which they could reason and speculate. Tliey 
saw and they felt external objects; • they could 
examine the lenses of the eye, the valves of the 
veins and artlries, the ligaments and the sockets 
of the joints, the bones and the drum of the ear; 
but though they now and then made mention of 

• Some have thought, unjustly, that the language of Palcy 
rather savours of materialism; but it may at least be doubted 

whether he was fully impressed with the evidence of mental 

existence. His unexercised powers of abstract discussion, 
and the natural predilection for what he handled so well—a 
practical argument level to all comprolvensiohs—appear not 
to liave given him any taste for metaphysical speculations. 
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the mind, and, if forced to the point, would have 
acknowledged a belief in it, th^ never w*ere fully 
and intimately persuaded of its separate existence. 
Tiiey thought of it and of matter very differently ; 
they gave its structure, and ito'habits, and Us ope¬ 
rations, no place in their inquiries ; their contem¬ 
plations never rested upon it with any steadiness, 
and indeed scarcely ever even glanced upon it at 
all. That this is a very great omission, proceeding, 
if not upon mere carelessness, upon a grievous 
fallacy, there can be no doubt whatever. 

The evidence for the existence of mind is to the 
full as complete as that upon which we believe in 
the existence of matter. Indeed it is more certain 
and more irrefragable. The consciousness of ex¬ 
istence, the perpetual sense that we are thinking, 
and that we arc performing the operation quite 
independently of all material objects, proves to us 
the existence of a being different from our bodies, 
with a degree of evidence higher than any we can 
have for the existence of those bodies,themselves, 
or of any other part of the material world. It is 
certain—proverl, indeed, to demonstration—that 
many of the perceptions of matter which we derive 
through the senses are deceitful, and seem to in¬ 
dicate that which has no reality it all. Some 
inferences which we draw respecting it are con¬ 
founded with direct sensation or perception, for 
example, the idea of motion; other ideas, as those 
of hardness and solidity, are equally the result of 
reasoning, and often mislead. Thus we never 
doubt, on the testimony of our senses, that the 
parts of matter touch—that different bodies come 

in contact with one another, and with our organs 

of sense; and yet nothing is more certain than that 
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there still is some small distance between the bodies 
which we think we perceive to touch. Indeed it is 
barely possible that all the sensations and percep¬ 
tions which we have of the material world may be 
only ideas in our own minds; it is barely possible, 
therefore, that matter should have no existence. 
But that mind—that the sentient principle—^that 
the thing or the being which we call and 
“we,” and which thinks, feels, reasons—should 
liave no existence, is a contradiction in terms. Of 
the two existences, then, that of mind as inde¬ 
pendent of matter is more certain than that of 
matter apart from mind. In a subsequent branch 
of this discourse* we shall have occasion to treat 
again of this question, when the constitution-of the 
soul with reference to its future existence becomes 
the subject of discus.sion. At present we have 
only to keep steadily in view the undoubted fact, 
that mind is quite as much an integral part of the 
universe as matter. 

It follows that the constitution and functions of 
the mind fire as much the subjects of inductive 
reasoning and investigation as the structure and 
actions of matter. The mind, equally with matter, 
is the proper subject of observation by means of 
consciousness* which enables us to arrest and exa¬ 
mine our own thoughts: it is even the subject of 
experiment, by the power which we have, through 
the efforts of abstraction and «ttention, of turning 
those thoughts into courses not natural to them, 
not spontaneous, and watching the results.l Now 

• Sect. V. and Note IV. 

■f An instance will occur in the Fifth Section of this Part, 
in which experiments upon the course of our thoughts io 
sleep are described. 
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the phenomena of mind, at the knowledge of which 
we arrive by this inductive process, the only legi¬ 
timate intellectual philosophy, afford as decisive 
proofs of design as do the phenomena of matter, 
and they furn^ those proofs by the strict method 
of induction. In other words, We study the nature 
and operations of the mind, and gather from them 
evidences of design, by one and the same species 
of reasoning, the induction of fects. A few illus¬ 
trations of these positions may be useful, because 
-this branch of the science has, as we have seen, 
been unaccountably neglected by philosophers and 
theologians. 

First. The structure of the mind, in every way 
in which we can regard it, affords evidences of the 
most skilful contrivance. All that adapts it so 
admirably to the operations which it performs, all 
its faculties, are plainly means working to an end. 
Among the most remarkable of these is the power 
of reasoning, or first comparing ideas and drawing 
conclusions from the comparison, and then com¬ 
paring together those conclusions or judgments. 
In this proc^ the great instrument is attention, as 
indeed it is the most important of all the mental 
faculties. It is the power by which the mind fixes 
itself upon a subject, and its operations are facili¬ 
tated by many contrivances of nature, without 
which the effort >t>ouId be painful, if not impos¬ 
sible—voluntary attention being the most difficult 
of all acts of the understanding. 

Observe, then, in the second place, the helps 
which are provided for the exertion of this faculty. 
Curiosity, or the thirst of knowledge, is one of the 
chief of these. This desire renders any new idea 
the source of attraction, and makes the mind almost 
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involuntarily, and with gratification rather than 
pain, bend and apply itself to whatever has the 
quality of novelty to rouse it. But eusocialion 
gives additional &cilities of the Same kind, and 
makes us attend with satis&ction «to ideas which 
formerly were present and femiliar, and the revival 
of which gives pleasure oftentimes as sensible as 
that of novelty, though of an opposite kind. Then, 
again, habit, in this, as in all other operations of 
our faculties, has the most powerful influence, and 
enables us to undergo intellectual labour with ease 
and comfort. 

■Thirdly. Consider the phenomena of memory. 
This important faculty, without which no intel¬ 
lectual progress whatever could be made, is sin^ 
gularly adapted to its uses. The tenacity of our 
recollection is in proportion to the attention which 
has been exercised upon the several objects of con¬ 
templation. at the time they were submitted to the 
mind. Hence it follows, that by exerting a more 
vigorous attention, by detaining ideas for some 
time under ■ our view, as it were, while they pass 
through the mind or before it, we cause them to 
make a deeper impression upon the memory, and 
are thus enabled to recollect those things the 
longest which we most desire to keep in mind. 
Hence, too, whatever facilitates attention, what¬ 
ever excites it, helps the memory, as we some¬ 
times say; so’ that we recollect those things the 
longest which were most striking at the time. But 
those things are, generally speaking, most striking, 
and most excite the attention, which are in them¬ 
selves most important. In proportion, therefore, 
as anything is most useful or for any reason most 
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desirable to be remembered, it is most easily stored 
up in our memory. 

, We may observe, however, in the fourth place, 
that readiness of memory is almost as useful as 
tenacity—quickness of bringing out as power of 
retention. enables us to tax our recollection 

with surprising focility and certainty; as any one 
must be aware who has remarked the extraordinary 
feats [mrformed by boys trained to learn things by 
heart, and especially to recollect numbers in calcu¬ 
lating. From the same force of habit we derive 
the important power of forming artificial or con¬ 
ventional associations between ideas—of tacking, 
as it were, one to the other, in order to have them 
more under our control; and hence the relation 
betweeh arbitrary signs and the things signified, 
and the whole use of language, whether ordinary 
or algebraical: hence, too, the formation of what 
is called artificial memory, and of all the other 
helps to recollection. But a help b provided for 
quickness of memory, independent of any habit or 
training, in what may be termed the natural asso¬ 
ciation of ideas, whereby one thing suggests another 
from various relations of likeness, contrast, conti¬ 
guity, and so forth. The same association of ideas 
is of constant use in the exercise of the inventive 
faculty, which mainly depends upon it, and which 
is the great instrument not only in works of ima¬ 
gination, but in conducting all processes of original 
investigation by pure reasoning. 

Fifthly. The effect of habit upon our wliolo 
intellectual system deserves to be further considered, 
though we have already adverted to it. It is a law 
of our nature that any exertion becomes more easy 
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the ffloas^ frequeotly it ia repeated* • This might 
have been otherwise f it might have been just the 
eontrar/j so that each suceessive operation should 
have been more dUfioult; and it u-needless to dwell 
upon the slowness of our progrew, as well as the 
painfttlness of all our exertions, say, rather, the 
impossibility of our making aiiy advances in learn 
ing, which must have been the result of such an 
intellectual conformation. But the influence of 
habit upon the exercise of'all our Acuities is valu¬ 
able beyond expression. 'It is indeed the great 
means of our improvement, both intellectual and 
moral, and it furnishes us with the chief, almost 
the only power we possess of making the diflferent 
Acuities of the mind obedient to the will. Whoever 
has observed the extraordinary feats performed by 
calculators, orators, rhymers, musicians, nay, by 
artists of all descriptions, can want no further proof 
of the power that man derives from the contrivances 
by which habits are formed in all mental exertions. 
The performances of the Italian ImprowiscUori, or 
makers of poetry ofT-hand upon any presented sub¬ 
ject and in almost any kind of staliza, are generally 
cited as the most surprising efforts in this kind. 
But the power of extempore speaking is not less 
singular, though more frequently displayed, at least 
in this country. A practised orator will declaim 
in measured and in various- periods—will weave 
his discourse into one texture—form, parenthesis 
within parenthesis—excite the passions, or move to 
laughter—take a turn in his discourse from an 
accidental interruption, making it the topic of his 
rhetoric for five minutes to come, and pursuing in 

like manner the new illustrations to which it gives 

rise—^mould his diction with a view to attain or to 
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tfbita an epigran^Q^tc point, or,«n aUit^tipn^ ora 
cy^rd ; and all, this with so much assured reli« 
wee on his own, poworn, and with such perfect ease 
to himself, that he shall even plan the next Sentence 
tt’hlle he is pi^ouncing , off-hand the one he is 
engaged with, adapting each to the otlmr, and shall 
look forward to the .topic which, is to follow, and 
fit in the close of the .one he is handling to be its 
introducer; nor shall any auditor be able to discover 
the least difference between all this and the portion 
of Ids speech which he has got by heart, or nuurk 
the transition from the- one to the other.* 

Sixth. The feelings and the passions with 
which we are moved or agitated are devised for 
purposes apparent enough, and to effect which their 
adaptation is undeniable. That of love tends to the 
continuance of the species—the ejections, to the 
rearing of the young; and the former is fitted to 
the diiierence of sex, as the latter are to that of age. 
Generally, there are feelings of sympathy eiuAteA 
by distress and by weakness, and these beget attach-; 
ment towards their objects, and a disptwitioft to- 
relieve them or to support. Both individuals and 
societies at large gain by the effects thence arisfBg 
of union and connexion, and mutual help. ^ 
liope, of ^hich the, seeds are indigenous in all 
bosoms, and which springs up like certain plants 
in the soil as often as it is allowed to repose, encou¬ 
rages all our labours, and sustains us in every vicis¬ 
situde of fortune, as well as under tdl the toils of 
our being. Fear, again, is the teacher of caution, 
prudence, circumspection, and preserves us from 

♦ This experimect has been tried with perfect success to 
my knowledge. 
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dangen< EviiB anger, g^eneraily So painfuly is not 
without its nse: fot it-stiiiiulatps to defence, and it 
oftentimes .assnages the pain given: to our more 
tender feelings by the haMhness, or ingratitude, or 
injustice, or treachery of those upon whom our 
claims were the strongest, and whose cruelty or 
whose baseness would enter like steel into the soul, 
were no reaction excited to dendOn and to protect 
it. • Contempt, or even pitgi, is calculated to exer¬ 
cise the same healing influence.* The opera- 
tion of these reagents, so to speak, resembles the 
vis medicatrix in our bodily system, the form it 
has of throwing off foreign matter, or of heal¬ 
ing injuries' sustcdned. Then, to go no farther, 
curiosity is implanted in all minds to a greater 
01* a less degree; it is proportioned to the no¬ 
velty of objects, and consequently to our igno¬ 
rance, and its immediate effects are to fix our 
attention—to stimulate our apprehensive powers— 
by deepening, the impressions of all ideas on our 
minds, to give the memory a hold over them—to 
make all intellectual exertion easy, and convert 

into a pleasure the toil that would otherwise be a 
pain. Can anything be mqre perfectly contrived' 
as an instrument of instruction, and an instrument 
precisely adapted to the- want of kno'wledge, by , 
being more pov'erful in proportion to the ignorance 
in wfiich we are ? Hence it is the great means by 
which, above all in early infancy, we are taught 
every thing most necessary for our physical as'Well 

• “ Atqae illi (Grantor et Paneetius) qnidem etiam ntiliter 
a naturS. dicebant pemiotiones istas animis nostris datas, 
metnm cavendi causk; misericordiam wgritadihemqne de¬ 
mentia!; ipsam iracandiam fortitodinis quasi cotem esse 
dicebant.”— Acad. Quasi, iv. 44. 
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as moral existence. In riper years it smooths the 
\ray for further acquirements to most men; to some 
in whom it is strongest, it opens the paths of 
science; but in all, without any exception, it pre>- 
vails at the beginning of life' so powerfully as to 
make them learn the faculties of their own bodies, 
and tlie general properties of those around them— 
an amount of knowledge which, for its extent and 
its practical usefulness, very far exceeds, though 
the most ignorant possess it, whatever additions the 
greatest philosophers are enabled to build upon it 
in the longest course of the most successful investi¬ 
gations. 

Nor is it the curiosity natural to us all that 
alone tends to the acquirement of knowledge; the 
desire of communicating it is a strong propensity 
of our nature, and conduces to the same important 
end. There is a positive pleasure as well in teach¬ 
ing others what they knew not before, as in learn¬ 
ing what we did not know ourselves; and it is 
undeniable that all this might have been differently 
arranged without a material alteration of our in¬ 
tellectual and moral constitution in other respects. 
The propensity might have been, like the perverted 
desires of the miser, to retain what we know with¬ 
out communication, as it might have been made 
painful instead of pleasurable to acquire new ideas, 
by novelty being rendered repulsive and not agree¬ 
able. The stagnation of our Acuities, the sus¬ 
pension of mental exertion, the obscuration of the 
intellectual world, would have then followed as cer¬ 
tainly as universal darkness would veil the universe 
on the extinction of the sun. 

Thus ffir we have been considering tlie uses to 
which the mental faculties and feelings are subser- 
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vient^ and their admirable adaptation to these ends. 
But view the intelleetual world as a whole, and 
surely it is impossible to contemplate without 
amazement the extraordinary spectacle which the 
mind of man displays, and the immense progress 
which it has been able to make in consequence of 
its structure, its capacity and its propensities, siicli 
as we have, just -been describing them. If the 
brightness of the heavenly bodies, the prodigious 
velocity of their motions, their vast distances and 
mighty bulk, fill the imagination with awe, there 
is the same wonder excited by ihe brilliancy of the 
intellectual powers—the inconceivable swiftness of 
thouglit—the boundless range which our fancy can 
take—the vast objects which our reason can em¬ 
brace. That we should have been able to resolve 
the elements into their more simple constituents— 
to analyze the subtle light which fills all space—to 
penetrate from that remote particle in the universe, 
of which we occupy a speck, into regions infinitely 
remote—ascertain the weight of bodies at the sur¬ 
face of the most distant worlds—investigate the 
laws that govern their motions, or .mould their 
forms—and calculate to a second of time the periods 
of their re-appearance during the revolution of 
centuries,—all this is in the last degrqe amazing, 
and affords much more food for admiration than 
any of the phenomena of the material creation. 
Then what sliall we say of that incredible power of 
generalization which has enabled some even to an¬ 
ticipate by ages the discovery of truths the farthest 
removed above ordinary apprehension, and the 
most savouring of improbability and fiction—not 
merely of a Clairaut conjecturing the existence of 
a seventh planet, and the position of its orbit, but 
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of a Newton learnedly and sa^iously infeiring, 
£r«Hn the refraction of light, the inflammable quality 
of the diamond, the cotnj^ition of apparently tlie 
simplest of the elements, and the opposite nature 
of the two ingredients, unknown for a century 
after, of which it is composed?* Yet there is 
something more marvellous still in the processes of 
thought, by which sudi prodigies have been per¬ 
formed, and in the force of the mind itself, when 
it acts wholly without external aid, borrowing no¬ 
thing whatever from matter, and relying on its own 
powers alone. The most abstruse investigations of 
the mathematician are conducted without any re¬ 
gard to sensible objects; and the helps he derives 
in his reasonings from material things at all, are 
absolutely insignificant, compared with the .portion 
of his work which is altogether of an abstract kind 
—the aid of figures and letters being only to facili¬ 
tate and abridge his labour, and not at'all essential 
to his progress. Nay, strictly speaking, there are 
no truths in the whole range of the pure mathe¬ 
matics which might not, by possibility, have been 
discovered and systematized by one deprived of 
sight and touch, ■ or immured in a dark chamber, 
without the use of a single material object. The 
instrument of Newton's most sublime speculations, 
the calculus which he invented, and the asttmishing 
systems reared by its means, which have given im¬ 
mortality to the names of Euler, Lagrange, La¬ 
place, all are the creatures of pure abstract thought, 

* Further induction may add. to the list of these wonder¬ 
ful conjectures, the thin ether, of which he even calculated 
the density and the efFects upon planetary motion. Cer¬ 
tainly the acceleration of Encke’s comet does seem to render 
the existence of some such medium by no means improbable. 
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and all might, toy possibility, have existed in their 
present magnificence and splendour, without owing 
to material agency any help whatever, except such 
as might be necessary for their recording and com¬ 
munication. These are, surely, tl^p greatest of all 
the wonders of nature, when justly considereii, 
although they speak to the understanding and not 
to the sense. Shall we, then, deny that the eye 
could be made without skill in optics, and yet admit 
that the mind could be fashioned arid endowed 
without the most exquisite of all skill. Or could pro- 
ceefl from any but an intellect of infinite power? 

At first, sight, it may be deemed that there is an 
essential difierence between the evidence from 
mental and from physical phenomena. It may be 
thought that mind is of a nature more removed 
beyond our power than matter—that over the 
masses of matter man can himself exercise some 
control—that, to a certain degree, he has a plastic 
power—that into some forms he can mould them, 
and can combine into a certain machinery—that he 
can begin and can continue motion, and can pro¬ 
duce a mechanism by which it may be begun, and 
maintained, and regulated-awhile mind, it may be 
supposed, is wholly beyond his reach; over it he 
has no grasp; its existence alone is known to him, 
and the laws by which it is regulated;—and thus, 
it may be said, the great First Cause, which alone 
can call both matter and mind into existence, has 
alone the power of modulating intellectual nature. 
But, when the subject is well considered, this dif¬ 
ference between the two branches of science disap¬ 
pears with all the rest. It is admitted, of course, 
that we can no more create matter than we can 
mind ; and we can influence mind in a way alto¬ 
gether analogous to our power of modulating 
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matter. By means of the prof^rties of matter we 
can form instruments, maehines, and iigares. So 
by availing ourselves of the properties of mind, we 
can affect the intellectual faculties—exercising 
them, training^em, improving them, producing,, 
as it were, new^^forms of the understanding. Kor 
is tliere a greater dilSerence between the mass of 
rude iron from which vre make steel, and the thou¬ 
sands of watch-springs into which that steel is cut, 
or the chronometer which we form of this and 
other masses equally inert—than there is between 
the untutored indocile faculties of a rustic who has 
grown up to manhood without education, and the 
skill of the artist wljo invented that chronometer, 
and of the mathematician who uses it to trace the 
motions of the heavenly bodies. 

Although writers on Natural Theology have 
altogether neglected, at least in modern times, 
that branch of the subject at large with which, we 
have now been occupied, there is one portion of 
it which has always attracted their attention—the 
Instincts of animals. These are unquestionably 
mental faculties, which we discover by observa¬ 
tion and consciousness, but which are themselves 
wholly unconnected with any exercise of i-eason. 
They exhibit, however, the most striking proofs 
of design, for they all tend immediately to the 
preservation or to the comfort of the animals en¬ 
dowed with them. The lower animals are pro¬ 
vided with a far greater variety of instincts, and 
of a more singular kind than man, because they 
have only the most circum.scribed range and 
feeblest powers of reason, while to reason man is 
in almost every thing indebted. Yet h would be 
as erroneous to deny that we are endowed with 
any instincts, because so much is accomplished by 
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reason, as it would be rash to conclude that other 
animals are wholly destitute of reasoning, because 
they owe so much to instinct. Granting that in¬ 
fants learn almost all those animal functions which 
are of a voluntary nature, by an early exercise of 
reason, it is plain that instinct alone guides them 
in others which are necessary to continue their 
life, as well as to begin their instruction: for ex¬ 
ample, they suck, and even swallow by instinct, 
and by instinct they grasp what is presented to 
their hands. So, allowing that the' brutes exercise 
but very rarely, and in a limited extent, the rea¬ 
soning powers, it seems impossible to distinguish 
from the operations of reason those instances of 
sagacity which some dogs exhibit in obeying the 
directions of their master, and indeed generally 
the docility shown by them and other animals; 
Aot to mention the ingenuity of birds in breaking 
^rd substances by letting them drop from a height, 
^d-iai^biSnging the Water of a deep pitcher nearer 
their bfaks by throwing in pebbles. These are 
di^ferenfr^■fi:om the opemtions of instinct, because 
they are acts which vary with circumstances novel 
and unexpectedly varying; they imply therefore 
the adaptation of means to an end, and the power 
of varying those means when obstacles arise: we 
can have no evidence of design, that is, of reason, 
in other men, which is not similar to the proof of 
reason in animals afibrded by such facts as the.se. 

But the operations of pure instinct, by far the 
greater pGrtion of the exertions of brutes, have 
never been supposed by any one to result from 
reasoning, and certainly they do afford the mttst 
striking proofs of an intelligent cause, as well as 
of a unity of design in the world. The work of 
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bees is among the most lemarkable, of all facts in 
both these respects. The form is in every country 
the same—the prc^rtions -accnrately alike—the 
size the very same to the fraction of a line, go 
where you wil]; and the form is proved to be 
that which the most refined analysis has enabled 
matliematicians to discover as of all others the best 
adapted for the purposes of saving room, and work, 
and materials. This discovery was only made about 
a century ago ; nay, the instrument that enabled us 
to find it out—the jluxlofial or differential ca/- 
culm —was unknown half a century before that 
application of its powers. And yet the bee had 
been for thousands of years, in all countries, 
unerringly working accoiding to this fixed rule, 
choosing the same exact angle of 120 degrees for 
the inclination of the sides of its little room, which 
every one had for ages known to be the best pos¬ 
sible angle, but also choosing the s|me exact 
angles of 110 and 70 degrees for the parallelo¬ 
grams of the roof, which no one had ever disco¬ 
vered till the 18th century, when Koenig solved 
that most curious problem of maxima and minima, 
the means of investigating which had not existerl 
till the century before, when Newton and Leibnitz 
invented the calculus, whereby sucii problems can 
now be easily worked. It is impos.sibIe to conceive 
any thing more striking as a proof of refined skill 
than the creation of such instincts, and it is a skill 
altogether applied to the formation of intellectual 
existence.* 

Now, all the inferences drawn from the exami- 

• See Dialogues oiylnstinct, where the subject of the Bee- 
architecture is more nilly treated. 
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nation which we have just gone through of psy- 
chologica! phenomena are drawn according to the 
strict rules of inductive science. The facts re¬ 
lating to the velocity of mental operations—to 
the exercise of attention—to its ^connexion with 
memory—to the helps derived from curiosity and 
^m habit—to the association of ideas—to the 
desires, feelings, and passions—and to the adjoin¬ 
ing provinces of reason and instinct—are all dis¬ 
covered by consciousness or by observation ; and 
we even can, make exp^ments upon the subject 
by varying the circumstances in which the mental 
powers are exercised W ourselves and others, and 
marking the results. The facts thus collected and 
compared together we are enabled to generalize, 
and thus to show that certain edects are produced 
by an agency calculated to produce them. Aware 
tl^t if we desired to produce them, and had the 
power to employ this agency, we should resort to 
it for accomplishing our purpose, we' infer both 
that some being exists ca{)abie of creating this 
agency, and that he employs it for this end. The 
process of reasoning is not like, but identical with, 
that by which we infer the existence of design in 
others (than ourselves) with whom we have daily 
intercourse. The kind of evidence is not like, but 
identical with, that by which we conduct all the 
investigations of intellectual and of natural science. 

Such is the process of reasoning by which we 
infer the existence of design in the natural and 
moral world. To this abstract argument an ad¬ 
dition of great importance remains to be made. 
The whole reasoning proceeds necessarily upon 
the assumption that there exists a being or thing 
separate from, and independent of, matter, and 
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conscious of its own existence, which-we call mind. 
For the argument is—“ Had I to accomplish this 
purpose, I ^ould have used some such means 
or, “ Had I used these, means, I should have 
thought I was accomplishing some such purpose.” 
Perceiving the adaptation of the means to the end, 
the inference is, that some being has acted as we 
should ourselves act, and with the same views. 
But when we so speak, and so reason, we are all. 
the while referring to an intelligent principle or 
existence: we are referring to our mind, and not 
to our bodily frame. The agency which we infer 
from this reasoning is, therefore, a spiritual and 
immaterial agency — the working of something 
like our own mind—^and intelligence like our own, 
thouglt incomparably more powerful and more 
skilful. The Being of whom we thus acquire a 
knowledge, and whose operations as well as exist¬ 
ence we thus deduce from a process of inductive 
reasoning, must be a spirit, and, wholly immaterial. 
But Ills being such is only inferred, because we 
set out with assuming the se.parate existence of our 
own mind, independently of matter. Without that 
we never could conclude that superior intelligence 
existed or acted. Tlic belief that mind exists is 
e.s.sential to the whole argument by which we infer 
that the Deity exists. This belief we have shown 
to be perfectly well grounded, and furtlier occa¬ 
sions of confiriiling the trutli of it will occur under 
another head of discourse.* But at any rate it 

is the foundation of Natural Theology in all its 

branches: and upon the schemd of materialism 
no rational, indeed no intelligible, account can be 


• Sect V. and Note IV. 
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given qf a First Cause, or of the creation or govern * 
raent m the universe.* 

The preceding observations have been directed 
to the inquiries respecting the design exhibiteci in 
tlie universe. But the other parts of the first great 
branch of Natural Theology come strictly within the 
scope of the same reasoning. Thus, all the proofs 
of the Deity’s persoAalitj/, that is, His individuality, 
His unity; all the evidence which we have of His 
works, showing throughout not only that they pro- 
ceedetl from design, but that the design is of one 
distinctive kind—that they come from the hand not 
only of an intelligent being, but of a being whose 
intellect is specincally peculiar^ and always of the 
same character; all tliese proofs are in the most 
rigorous sense inductive. 

* It » worthy of observation, that not the least allusion 
is made in Dr. Puley’s work to the argntniut here stated, 
^though it is the foundation of the whole of Natural Theo¬ 
logy. Not only does this author leave entirely untouched 
the argument a priori (as it is called), and also alt the in¬ 
ductive arguments derived from the phenomena of mind, 
but he does not even advert to the argument upon whicli the 
inference of design must of necessity reft—that design which 
is the whole subject of his book. Nothing can more evince his 
distaste or his inferior capacity for metaphysical researches. 
He assumes the very position which alone sceptics dispute. 
In combating him they would assert that he beg^d the whole 
question; for certainly they do not deny, at least in modem 
times, the fact of adaptation. As to the fhndamental doc¬ 
trine of causation, not the least allusion is ever made to it in 
any of his writings, even in his Moral Philosophy. This 
doctrine is discussed in Note III. 
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SECTION IV. 

OF TUB ARGUMENT A PRIORI. 

Hitherto we have confined onr attention to the 
evidences of Natural Religion afforded by the phe¬ 
nomena of the universe-^what is commonly termed 
the argument it posteriori. But some ingenious 
men, conceiving that the existence and attributes 
of a Deity are discoverable by reasoning merely, 
and witliout reference to facts, have devised what 
they term the argument b. priori, of which it is 
necessary no\y to speak. 

The jirst thing that strikes us on this subject is 
the consequence which must inevitably follow from 
admitting the possibility of discerning the existence 
of the Deity and his attributes a priori, or wholly 
independent of facts. It would follow that this 
is a necessary, not a contingent truth, and that it 
is not .only as impossible for the Deity not to 
exist, as for the whole to be greater than the sum 
of its parts, but that it is equally impossible for 
his attributes to be other than the argument is sup¬ 
posed to prove they are. Thus the reasoners in 
question show, by the argument priori, that he is 
a being of perfect wisdom and perfect benevolence. 
Dr. Clarke is as clear of this as he is clear that his 
existence is proved by the same argument. Now, 
first, it is impossible that any such truths can be 
necessary; for their contraries are not things 
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wholly inconceivable, inasmuch as there is nothing 
at all inconceivable in the Maker of the universe 
existing as a being of limited power and of mixed 
goodness, nay of malevolence. We never, before 
all experience, could pronounce it .mathematically 
impossible that such a being should exist, and 
should have created the universe. But next, the 
facts, when we came to examine them, might dis* 
prove the conclusions drawn a priori. The universe 
might by possibility be so constructed , that every 
contrivance might feil to produce the desired effect 
—the eye mi^iit be chromatic and give indistinct 
images—the joints might be so unhinged as to im¬ 
pede motion—every smell, as Paley has it, might 
be a taint, and every touch a sting. Indeed, we 
know that, perfect as the frame of things actually 
is, a few apparent exceptions to the general beauty 
of the system have marie many disbelieve the per¬ 
fect power and perfect goodness of the Deity, and 
invent Manichean theories to account for the exist¬ 
ence of evil. Nothing can more clearly show the 
absurdity of those arguments by which it is at¬ 
tempted to demonstrate the truths of this science 
os mathematical or necessary, and cognizable it 
priori. 

But, secondly, let us see whether the argument 
in question be really one a priori, or only a veiy 
imperfect process of induction—an induction from 
a limited number of facts. 

Dr. Clarke is the chief patron of this kind of 
demonstration, as he terms it; and though his book 
contains it more at large, the statement of his 
fundamental argument is, pei'haps, to be found 
most distinctly given in the letters subjoined to that 
celebrated work. The fundamental propositions 
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in the discourse itself are, That something must 
have existed from all eternity, and that this some- 
thing must have been a being independent and self- 
existent. In the letters , he condenses, perliaps 
explains, certainly illustrates, these positions (seo 
Answers to letters 3, 4, and 6) by arguing that the 
existence of space and time (or, as he terms it, 
duration) proves the existence of something where¬ 
of these are qualities, for they are not themselves 
substances;- he cites the celebrated Scholium 
Genertde of the Principiai and he concludes that 
the Deity must be the infinite being of whom they 
are qualities. 

But to argue from the existence of space and 
time to the existence of anything else, is assuming 
that those two things have a real being independent 
of our conceptions of them ; for the existence of 
certain ideas in our minds cannot be the foundation 
on which to build a conclusion that anything ex¬ 
ternal to our minds exists. To infer that space 
and time are qualities of an infinite and eternal 
being is surely assuming the very thing to bo 
proved, if a proposition can be said to have a dis¬ 
tinct meaning at all which predicates B[>ace and 
time as qualities of anything. What, foe example, 
is time but the succession of ideas, and tiie con¬ 
sciousness and tlie recollection which we have of 
that succession ? To call it a quality is absurd ; 
as well might we call motion a quality, or our 
ideas of absent things and persons a quality. 

Again, if space is to be deemed a quality, and if 
infinite space be the quality of an infinite being, 
finite space must also be a quality, and must, by 
parit)' of reason, be the quality of a finite being. 
Of what being ? Here is a cube of one foot witliin 
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au exhausted receiver, or a .cylinder of half an inch 
diameter and three inches high in the Torricellian 
vacuum. What is the being of whom that square 
and that round space are to be deemed as qua¬ 
lities ? Is distance, that is, the supposed move¬ 
ment of a point in a straight line, ad infinitum, a 
quality ? It must be so if infinite space is. Then 
of what is it a quality? If infinite'space is the 
quality of an infinite being, infinite distance must 
be the quality of an infinite being also^ but. can 
it be said to' be the quality of the same infinite 
being ? Observe that the mind can form just as 
correct an idea of infinite distance as of infinite 
space, or, rather; it can form a somewhat more dis¬ 
tinct idea. But the being to be inferred from this 
infinite distance cannot be exactly the same in kind 
with that to be inferred from space infinite in ail 
directions. Again, if infinite distance shows an 
infinite being of whom it is the quality, finite dis¬ 
tance must be the quality of a finite being. What 
being? Of what kind of being is the distance be¬ 
tween two trees or two points a quality ? There 
can be no doubt that this arguntent rests either 
upon the use of words without meaning, or it is a 
disguised form of the old doctrine of the anima 
mundi, or of the hypothesis that the whole universe 
is a mere emanation of the Deity. 

But it deserves to be remarked that this argu¬ 
ment, which professes to be a priori, and wholly 
independent of all experience, is, strictly speaking, 
inductive, and nothing more. We can have no 
idea whatever of space apart from experience. 
The experience of space filled with matter enables 
us, by means of abstraction, to conceive space 
without the matter; and a further abstraction 
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attd generalization enable us to conceive infinitf 
s|}ace by imagining the lintits-indeiinitely removed 
of a particular portion of space. But the founda¬ 
tion of the whole rea.soning is the experience df 
certain finite portions of space first observed in con¬ 
nection with matter. Therefore our ideas of space 
are the result of our experience ns to external ob¬ 
jects; Even if we would fancy figure (which is 
possible) without having seen or touched any ob¬ 
jects external to ourselves, still it would be the 
experience of our own ideas that had given us this 
idea. So of time; it is the succession of our ideas, 
and we have the notion of it from consciousness 
and memory. From hence we form an idea of in¬ 
definite time or eternal duration. But the basis of 
the whole is the observation which we have made 
upon the actual succession of our ideas; and this 
is inductive, though the process of reasoning be 
very short. It is as much a process of inductive 
reasoning as that by which we arrive at the know¬ 
ledge of the mind’s existence. There is, therefore, 
great inaccuracy in denominating the argument in 
question, were it ever sp sound, an argument a 
jniori, for it is a reasoning founded on experience, 
and it is to be classed with the arguments derived 
from the observation of external objects, the ground 
of our reasoning a posteriori as to matter, or, at 
the utmost, with the information given by con¬ 
sciousness, the whole ground of our reasoning a 
posteriori as to mind. 

When, however. Dr. Clarke has once fixed the 
propositions to which we have been adverting, he 
deduces from them the whole qualities of the Deity 
—those which we learn from experience—and 
thinks he can derive them all from the simple pro- 
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imltions that lie at the foundation of his argument. 
It is truly astonishing to find so profound a thinker4 
and, generally speaking, so accurate a reasoner, 
actually supposing that he can deduce from the 
proposition, that a self-existent being must have 
existed from all time, this other proposition, that 
therefore this being must be infinitely wise (Prop. 

XI. ), and that he must of necessity be a being 
of infinite goodness, justice, and truth, and all 
other moral perfections, such as become the su¬ 
preme governor and judge of the world.” (Prop. 

XII. ) With the general texture of this argument 
we have at present nothing to do, further than to 
show how little it can by possibility either deserve 
the name of an argument h priori, or be re¬ 
garded as the demonstration of a necessary truth. 
For surely, prior to all experience, no one could 
ever know that there were such things as either 
judges or governors; and without the previous 
idea of a finite or worldly ruler and judge, we 
could never gain any idea of an eternal and infi¬ 
nitely just ruler or judge; and equally certain it 
is that this demonstration, if it proves the exist¬ 
ence of an infinite and eternal ruler or judge to be 
a necessaiy and not a contingent truth (which is 
Dr. Clarke’s whole aigument), would just as 
strictly prove the existence of finite rulers and 
judges to be a necessary and not a contingent 
truth; or, in other words, it would follow, that 
the existence of governors and judges in the world 
is a necessary truth, like the equality of the three 
angles in a tNangle to two right angles, and that 
it would be a contradiction in terms, and so an 
impossibility, to conceive the w'orld existing with¬ 
out governors and judges. 
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I believe it may safely be said, that very few 
men have ever formed a distinct apprehension of 
the nature of Dr. Clarke's celebrated argument, 
and that hardly any person has ever been at all 
satisfied with it* The opinion of Dr. Reid is well 
known upon this subject, and it has received the 
ftill acquiescence of no less an authority than that 
of Mr. Stewart. 

“ These,” says Dr. Reid, “ are the speculations 
of men of superior genius; but whether they be 
as solid as they are sublime, or whether they be 
the wanderings of imagination in a region beyond 
the limits of human understanding, 1 am unable 
to determine.” 

To this Mr. Stewart adds—“ After this candid 
acknowledgment from Dr. Reid, I need not be 
ashamed to confess iny own doubts and difficulties 
on the same subject.”* 

That the argument a primi has been most e.t- 
plicitly ^ndled by Dr. Clarke, and that its accep¬ 
tation rests principally upon his high authority, 
cannot be denied. Nevertheless, other gpreat men 
preceded him in this field; and beside Sir Isaac 
Newton’s Scholium Generale, which is thought to 
have suggested it, the same reasoning is to be 
found in the writings of others of Dr. Clarke’s 
predecessors. 

The tenth chapter of Mr. Locke’s fourth book 
does not materially differ, in its fundamental po¬ 
sition, from the “ Demonstration of the Being and 

Attributes.” The argument is all drawn from the 
truth, assumed as self-evident. “ Nbthiiig can no 
more produce any real being than it can be equal 


• Philosophy of the Active Powers, i. 334. 
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to two right angles.” From this, and tfie know¬ 
ledge we have of oar own existence, it is shown to 
follow, that, “ from eternity there has been some¬ 
thing and ^in, “ that this eternal being must 
have been most powerful and most* knowing,” and 
“ therefore God.” The only difference between 
this argument anct Dr,. Clarke’s is, that Mr. LoCke 
states, as one of his propositions, our knowledge 
of our own existence. But this difference is only 
•in appearance ; for Dr. Clarke really has assumed 
%vhat Mr. Locke has more logically made a distinct 
proposition. Dr. Clarke’s first proposition, that 
something must have existed from all eternity^; is 
demonstrated by showing the absurdity of tlie sup¬ 
position that “ the things which now are were pro¬ 
duced out of nothing.” lie tlierefore assumes the 
existence of tho.se things, while Mr. Locke more 
strictly assumes the existence of ourselves only, 
and indeed states it as a proposition. The other 
arguments of Mr. Locke are more ingenious than 
Dr. Clarke’s, and the wliole reasoning is more 
rigorous, although he does not give it the name of 
a Demonstration, and scarcely can be .said to treat 
it as proving that the Deity’s existence is a necessary 
truth. Were it to be so considered, the objections 
formerly stated would apply to it. Indeed, if Dr. 
Clarke had stated the different steps of his reason¬ 
ing as distinctly as Mr. Locke has done, he would 
have perceived it to be inconclusive beyond a very 
limited extent, and to that extent inductive.* 

Dr. Cudworth, in the fifth chapter of his great 
work,’!’ has, .in answering the Democritick argn- 

* See particularly Mr. Locke’s proofs of his first position. 
(Hum. Understandjng, IV. x. sec. 2.) 

f lutellectual System, Book I. c. v. s. 3, par. 4. The 
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inents, plainly anticipated Dr. Clarke, that it is 
hardly possible to conceive how the latter should 
have avoided referring to the passage.* “ If space 
be indeed a nature distinct from body, and a thing 
really incorporeal, then will it undeniably follow, 
from this very principle of theirs (the Democri- 
tists), that there must be incorporeal space; and 
(this space being supposed by them also to be infi> 
nite) an infinite incorporeal Deity. Because if 
space be not'the extension of body, nor an aifection 
thereof, then must it of necessity be, either an 
accident existing alone by itself, without a sub¬ 
stance, which is impossible; or else the extension 
or affection of some other incorporeal substance 
that is infinite.” . He then supposes a reply (founded 
on the doctrines of Gassendi), that space is of a 
middle nature and essence, and proceeds to observe 
upon it:—“ 'Whatsoever is, or hath any kind of 
entity, doth either subsist-by itself, or else is an 
attribute, affection, or mode of something that 
doth subsist by itself. For it is certain that there 
can be no mode, accident, or affection of nothing; 
and, consequently, that nothing cannot be extended 
nor mensurable. But if space be neither the ex¬ 
tension of body, nor yet of substance incorporeal, 
then must it of necessity be the extension of no¬ 
thing, and the affection of nothing, and nothing 
must be measurable by yards and poles. We con¬ 
clude, therefore, that from this very hypothesis of 

profound learning of this unfinished work, and its satisfac¬ 
tory exposifion of the ancient philosophers, are above alt 
prsuse. Why are the manuscripts of me author still buried 

in the British Museum? 

* Cudworth’s book -was published in 1678. The “De- 
tnonstratiou” was delivered in 1704-5 at the Boyle l.ectaie. 
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the Democritick and Epicurean atheists, that space 
is a nature distinct from body, and positively infi- 
nite, it follows undeniably that there must be some 
incorporeal substance whose affection its extension 
is t and because there can be nothing infinite but 
only the Deity, that it is the infinite extension of 
our incorporeal Deity.” The statement of Dr. 
Clarke’s argument, given in his correspondence, 
is manifestly, if not taken from this, at least coin¬ 
cident with it in every important respect. Dr. 
Cudworth, indeed, confines his reasoning to the 
consideration of space and immensity, and Dr. 
Clarke extends his to time and eternity also. But 
of the two portions of the argument this has been 
shown to be the most fallacious. 

The arguments of the ancient theists were in 
great part drawn from metaphysical speculations, 
some of which resembled the argument a priori.* 
But they were pressed by the difficulty of conceiv¬ 
ing the possibility of creation, whether of matter 
or spirit; and their inaccurate views of physical 
science made them consider this difficulty as pecu-' 
liar to the creative act. They were thus driven to 
the hypothesis that matter and mind are eternal, 
and that the creative power of the Deity is only 
plastic. They supposed it easy to comprehend how 
the divine mind should be eternal and self-existing, 
and matter also eternal and self existing. They 
foumi no difficulty in comprehending how that 
mind could, by a wish or a word, reduce chaos to 
order, and mould all the elements of things into 
their present form ; but how everything could be 
made out of nothing they could not understand. 

* Notes VI. and VIL 
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When rightly considered, however, there is no 
more difficulty in comprehending the one than the 
other operation—the existence of the plastic, than 
of the creative power; or rather, the one is as 
incomprehensible as the other. How the Supreme 
Being made matter out of the void is not easily 
compreiienfled. This must be admitted ; but is it 
more easy to conceive how-the same Being, by his 
mere will, moved and fashioned the primordial 
atoms of an eternally existing chaos into the beauty 
of the natural world, or the regularity of the solar 
system ? In truth, these difficulties meet us at 
every step of the argument in Natural Theology, 
when we would penetrate beyond those things, those 
facts which our fficulties can easily comprehend; 
but they meet us just as frequently, and are just as 
hard to surmount, in our steps over the‘field of 
Natural Philosophy. How matter acts on matter 
—how motion is begun, or, when begun, ceases— 
how impact takes place—what are the conditions 
and limitations of contact—whether or not matter 
consists of ultimate particles, endowed with oppo¬ 
site powers of attraction and repulsion, and how 
these act—how one planet acts upon another at the 
distance of a hundred million of miles—or how 
one piece of iron attracts and repels another at a 
distance less than any visible space—all these, and 
a thousand others of the like sort, are questions 
just as easily put, and as hard to answer, as how 
the universe could be made out of nothing, or how, 
out of chaos, order could be made to spring. 

In concluding these observations upon the argu¬ 
ment ai priori, I may remark, that although it 
carries us but a very little way, and would be unsafe 
to build upon alone, it is yet of eminent use in two 
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particulars. First, it illustrates, if it does not 
indeed prove, the possibility of an Infinite' Being 
existing beyond and independent of us and of all 
visible things; and, st^ondly, the fact of those 
ideas of immensity and eternity, forcing themselves, 
as Mr. Ste'wart expresses it, upon our belief, seems 
to furnish an additional argument for the existence 
of an Immense and Sternal Bein?. At least we 
must admit that excellent persons remark to be 
well-founded, that after we have, by the argument 
a posteriori (I should rather say the other parts of 
the argument a posteriori), satisfied ourselves of the 
existence of an intelligent cause, we naturally con¬ 
nect with this cause those impressions which we 
Itave derived from the contemplation of infinite 
space and endless duration, and hence we clothe 
with the attributes of immensity and eternity the 
awful Being whose existence has been proved by a 
more rigorous process of investigation.* 

* Lord Spencer,, who has deeply studied these abstruse 
subjects, communicated to me, before he was a'ware of my 
opinion, that he Had arrived at nearly the same conclusion 
upon the merits of the argument h priori. 
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SECTION V. 

HORAL OR ETHICAL BRANCH OF NATURAL 
THEOLOOr, 

If we now direct our attention to the other great 
branch of Natural Theology, that which we have 
termed the moral or ethical portion, which treats 
of the probable designs of the' Deity with respect 
to the future destiny of his creatures, we shall find 
that the same argument applies to the nature of its 
truths which we have been illustrating in its appli¬ 
cation to the first or ontological branch of the 
science, or that relating to the existence and attri¬ 
butes of the Creator, whether proved by physical 
or by psychological reasoning. The second branch, 
like the first, rests upon the same foundation with 
all the other inductive sciences, the only difference 
being that the one belong to the inductive science 
of Natural and Mental, and the other to the 
inductive science of Moral Philosophy. 

The means which we have of inve.stigating the 
probable designs of the Deity are derived from two 
sources—the nature of the human mind, and the 
attributes of the Creator. 

To the consideration of these we now proceed; 
but in discussing them, and especially the first, there 
is this difference to be marked as distinguishing 
them from the former branch of Natural Theology. 
They are far less abundant in doctrine; they have 
been much less cultivated by scientific inquirers ; 
and the truths ascertained in relation to them are 
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fewer in number: in a word, bur knowledge of the 
Creator’s designs in the order of iia'ture 'is much 
more limited than our acquaintance w'ith ins exist¬ 
ence and attributes. But, on the other hand, the 
identity of the evidence with that on which the 
other inductive sciences r^t is fer more conspicuous 
in what may be termed the psychological part of 
the second branch of Natural Theology than in any 
portion of the first branch, it being much less appa¬ 
rent that the inferences drawn from facts in favour 
of the Deity’s existence and attributes are of the 
same nature with the ordinary deductions of phy¬ 
sical science — in other words, that this part of 
Natural Theology is a branch of Natural Philoso¬ 
phy—than it is that the deductions from the nature 
of the mind in favour of its separate and future 
existence are a branch of Metaphysical science. 

From this diversity it follows, that, in treating 
this second branch of the subject, there will be 
more necessity for entering at large into the subject 
of the Deity’s probable designs in regard to the 
soul, especially those to be inferred from its consti¬ 
tution, than we found there was for entering into the 
evidences of his existence and attributes, although 
there will not be so much labour required for prov¬ 
ing that this is a branch of inductive science. 

I. rSYCHOLOaiCAL ARGUMENT, OR EVIDENCE OP 
THE deity’s designs DRAWN PROM THE NA¬ 
TURE OF THE MIND. 

The Immateriality of the Soul is the foundation of 
all the .doctrines relating to its future State. If it 
consists of ntaterial parts, or if it consists of any 
modification of matter, or if it is inseparably con¬ 
nected with any combination of material elements, 
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W€ have no. reason whatever for believing that if 
can survive the existence of the physical part of our 
frame; on the contrary, its destruction seems to 
follow as a necessary consequence from the dissolu¬ 
tion of the boiiy. It is true that the body is not 
destroyed in the sense of being annihUateit; but it 
is equally true that the particular conformation, 
the particular arrangement of material particles 
with which the soul is supposed to have been inse¬ 
parably connected, or in which it is supposed to 
consist, is gone and destroyed even in the sense 
of annihilation ; for that arrangement or conforma¬ 
tion has no longer an existence, any more than a 
marble statue can be said to have an existence when 
it is burned into a mass of pounded quick-lime. Now 
it is to the particular conforin'ation and arrangement, 
and not to the matter itself, that the soul is consi¬ 
dered as belonging by any theory of materialism, 
there being notie of the theories of materialists so' 
absurd as to make the total mass of the particles 
themselves, independent of their arrangement, the 
seat of the soul. Therefore, the destruction of that 
form and organization as effectually destroys the 
soul which consists in it, as the beauty or the intel¬ 
lectual-expression of the statue is gone when the 
marble is reduced to lime-dust. 

Happily, however, the doctrines of materialism 
rest upon no solid foundation, either of reason or 
experience. The vague and indistinct form of the 
propositions in which they are conveyed affords 
one strong argument against their truth. It is 

not easy to annex a definite meaning to the propo¬ 
sition that mind is insepambly connected with a 
particular arrangement of the particles of matter; it 
is more difficult to say what they mean who vaguely 
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call it a modification of matte? ; but to consider it 
as consisting in a combination of matter, as coming 
into existence the instant that the particles ol 
matter assume a given arrangement, appears to be 
a vrholly unintelligible collocation.of words. 

Let us, however, resort to experience, and in¬ 
quire what results may be derived from that ‘safe 
guide whom modern philosophers most willingly 
trust, though despised as too humble a helpmate 
by most of the ancient sages. 

We may first of all observe that if a particular 
combination of matter g^ves birth to what we call 
mind, this is an operation altogether peculiar and 
unexampled. We have no other instance of it; 
we know of no case in which. the combination of 
certain elements produces something quite different, 
not only from each of the simple ingredients, but 
also different from the whole compound. We can, 
by mixing an acid and an alkali, form a third 
body, having the qualities of neither, and possess¬ 
ing qualities of its own different from the properties 
of each ; but here the third body consists of the 
other two in combination. There are not two 
things—two different existences—^the neutral salt 
composed of the acid and the alkali, and anotlier 
thing different from that neutral salt, and engen¬ 
dered for the first time by that salt coming into 
existence. So when, by chiselling, “ the marble 
softened into life grows .warm,” we have the 
marble new moulded, and endowed with the power 
of agreeably affecting our senses, our memory, .'md 
our fancy; but it is all the wliile the marble: 
there is the beautiful and expressive marble instead 
of the amorphous inhss, and we have not, beside 
the marble, a new existence created by the form 
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which has been given to that stone. But the 
materialists have to maintain that, by matter being 
arranged in a particular way, there is produced 
both the organized body and something difibrent 
from it, and liaving not one of its properties— 
neither dimensions, nor weight, nor cotour, nor 
form. They have t<f maintain that the chemist 
who mixed the aqua fortis and potash produced both 
nitre and something quite different from all the 
three, and which began to exist the instant that 
the nitre crystallized; and that the sculptor who 
fashioned the Apollo, not only made the marble 
into a human figure, but called into being some¬ 
thing different from the marble and the statue, and 
which exists at the same time with both and with¬ 
out one property of either. If, therefore, their 
theory is true, it must be admitted to rest upon 
nothing which experience has ever taught us: it 
supposes operations to be performed and relations 
to exist of which we see nothing that bears the 
least resemblance in anything we know. 

But secondly, the doctrine of the materialists in 
every form which it assumes is contradicted by the 
most plain and certain deductions of experience. 
The evidence which we have of the existence of 
the mind is complete in itself, and wholly inde- 

? endent of the qualities or the existence of matter, 
t is not only as strong and conclusive as the evi¬ 
dence which makes us believe in the existence of 
matter, but more strong and more conclusive; the 
steps of the demonstration are fewer; the truth to 
which they conduct the reason is less remote from 
the axiom—the intuitive or self-evident position 
whence the demonstration springs. We believe 
that matter exists' because it makes a certain im- 
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pression upon ouf senses, that is, because it pro< 
duces a certain change or a certain effect; and we 
argue, and argue, justly, that this effect must have 
a cause, though, the proof is by no means so clear 
that^this cause is something external to ourselves. 
But we know the existence of mind by our con¬ 
sciousness of or reflection on'what passes within us, 
and our own existence as sentient and tiiinking 
beings implies the existence of the mind which has 
sense and thought. To know, therefore, that we 
are, and that we think, implies a knowledge of the 
soul’s existence. But this knowledge is altogether 
independent of matter, and the subject of it bears 
no resemblance whatever to matter in any one of 
its qualities, or habits, or modes of action. Nay, 
we only know the existence of matter through the 
operations of the mind; and were we to doubt of 
the existence of either, it would be far more rea¬ 
sonable to doubt that matter exists than that mind 
exists. The existence and the operations of mind, 
supposing it to exist, will account for all the phe¬ 
nomena which matter is supposed to exhibit. But 
the existence and action of matter, vary it how we 
may, will never account for one of the phenomena 
of mind. We do not believe more firmly in the 
existence of the sensible objects around us when 
we are well and awake, than we do in the reality 
of those phantoms which the imagination conjures 
up in the hours of sleep, or the season of derange¬ 
ment. But no effect pr^uced by material agency 
ever produced a spiritual existence, or engendered 
the belief of such an existence; indeed, the thing 
is almost a contradiction in terms. That all 
around ns should only be the creatures of our 
fancy, no one can affirm to be impossible. But 
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that our mind—that which remembers-r-comparea— 
Imagines—in a Mfprd, that which thinks^that of 
the existence of which we are perpetually con¬ 
scious—that which cannot but exist if we exist— 
that which can make its own operations the subject 
of its own thoughts—that this should have no 
existence is both imporaible and indeed a contra¬ 
diction in terms. We have, therefore, evidence of 
the strictest kind—induction of facts the most pre¬ 
cise and unerring—to justify the conclusion that 
the mind exists, and is different from and inde¬ 
pendent of matter altogether.* 

Now this proposition not only destroys the doc¬ 
trine of the materialists, but leads to the strongest 
inferences in favour of the mind surviving the body 
with which it is connected through life. All our 
experience shows no one instance of annihilation. 
Matter is perpetually' changing—never destroyed ; 
the form and manner of its existence are endlessly 
and ceaselessly varying—its existence never ter¬ 
minates. The body decays, and is said to perish; 
that is, it is resolved into its elements^ and becomes 
the material of new combinations, animate and in¬ 
animate, but not a single particle of it is annihi¬ 
lated ; nothing of us or around us ever ceases to exist. 
If the mind perishes, or ceases to exist at death, it 
is the only example of annihilation which we know. 

But, it may be said, why should it not, like the 
body, be changed, or dissipated, or resolved into 
its elements? The answer is plain: it differs from 
the body in this, that it has no parts ; it is jibso- 
lutely one and simple; therefore it is incapable of 
resolution or dissolution. These words, and the 


• See, on the Hypothesis of Materialism, Note IV. 
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operaUons or evenU they refer to, have no appli¬ 
cation to a simple and immaterial existence. 

Indeed, our idea of annihilatidn is wholly derived 
from matter, and what we are wont to call de¬ 
struction means only change of form.and resolution 
into parts, or combination into new. forms. But 
for the example of the changes undergone by mat¬ 
ter, we should not even have any notion of destruc¬ 
tion qr annihilation. When we come to consider 
the thing itself, we cannot conceive it to be pos¬ 
sible ; we can well imagine a parcel of gunpowder 
or any other combustible substance ceasing to exist 
as such by burning or exploding; but that its 
whole elements should not continue to exist in a 
different state, and in new combinations, appears 
inconceivable. We cannot follow the process so 
far; we can form no conception of any one particle 
that once is, ceasing wholly to be. How then can 
we form any conception of the mind which we 
now know to exist ceasing to be ? It is an idea 
altogether above our comprehension. True, we 
no longer, after the body is dissolved, perceive the 
mind, because we never knew it by the senses ; we 
only were aware of its existence in others by its 
effects upon matter, and had no experience of it 
unconnected with the body. But it by no means 
follows that it should not exist, merely because we 
have ceased to perceive its effects upon any portion 
of matter. It had connexion with the matter which 
it uiied to act upon, and by which it used to be 
acted on; when its entire severance took place 
that matter underwent a great change, but a change 
arising from its being of a composite nature. The 
same separation cannot have affected the mind in 
tlic like manner, because its nature is simple and 

I. o 
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not composite. Our ceasing to perceive any effects 
produced by it on any portion of mattery the only 
means we can hayh of ascertaining its existence, is 
therefore no proof that it does not still exist; and 
even if we adniit that it no longer does produce 
any effect upon any portion of matter, still this will 
offer no proof that it has ceased to exist. Indeed, 
when we speak of its being annihilated, we may be 
said to use a word to which no precise mining 
can be attached by our imaginations. At any rate 
it is much more difficult to suppose that this anni¬ 
hilation has taken place, and to conceive in what 
way it is effected, tlian to suppose that the mind 
continues in some state of separate existence, dis¬ 
encumbered of the body, and to conceive in what 
manner this separate existence is maintained. 

It may be further observed that the material 
world affi>rds no example of creation, any more 
than of annihilation. Such as it was in point of 
quantity since its existence began, such it still is, 
not a single particle of matter having been either 
added to it or taken from it. Change—unceasing 
change—in all its parts, at every instant of time, 
it is for ever undergoing; but though the com¬ 
binations or relations of these parts are unremit¬ 
tingly varying, there has not been a single one of 
them created, or a single one destroyed. Of mind 
this cannot be said ; it is called into existence per¬ 
petually before our eyes. In one respect this may 
weaken the argument for the continued existence 
of the soul, because it may lead to the conclusion, 
that as we see mind created, so may it be destroyed j 
while matter, which suffers no addition, is liable to 
no loss. Yet the argument seems to gain in another 
direction more force than it loses in this; for no- 
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thing can more strongly illustrate the diversity 
between mind and matter, or more strikingly show 
that the one is independent of the other. 

Again, the mind’a independence of matter and 
capacity of existence without it,, appears to be 
strongly illustrated by whatever shows the entire 
dissimilarity of its constitution. The inconceivable 
rapidity of its operations is, perhaps, the most 
striking feature of the diversity; and there is no 
doubt that. this rapidity increases in proportion as 
the interference of the senses—that is, the influence 
of the body—is withdrawn. A multitude of &ets, 
chiefly drawn from and connected with the Phe^ 
nomena of Dreams, throw a strong light upon this 
subject, and seem to demonstrate the possible di». 
connexion of mind and matter. 

The bodily functions are in part suspended during 
sleep, that is, all those which depend upon volition. 
The senses, however, retain a portion of their 
acuteness; and those of touch * and hearing, espe¬ 
cially, may be affected without awakening the 
sleeper. The consequence of the cessation which 
takes place of all communication of ideas through 
the senses is that the action of the mind, and, above 
all, of those powers connected with the imagination, 
becomes much more vigorous and uninterrupted. 
This is shown in two ways—first, by the celerity 
with which any impression upon the senses, strong 
enough to be felt without awaking, is caught up 
and ma<Ie the groundwork of a new train of ideas, 
the mind instantly accommodating itself to the sug- 

* The common classification of the senses which makes 
the tonch comprehend the sense of heat and cold, is here 
adopted; though, certainly, there seems almost as little rea¬ 
son for ranging this under touch, as for ranging sight, smell, 
hearing, and taste under the same head. 
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gestions of the impression, and makings all ■ its 
thoughts chime in -with that; and, secondly, by the 
prodigiously long succession of images that pass 
through the mhtd, with perfect distinctness and 
the greatest liveliness, in an instant of time. 

The fects upon this subject are numerous, and of 
undeniable certainty, because of deily occurrence. 
•Every one knows the effect of a bottle of hot water 
applied during sleep to the soles of the feet: you 
instantly dream of walking over hot mould, or 
ashes, or a stream of lava, or having your feet 
burnt by coming too near the fire. But the effect 
of falling asleep in a stream of cold air, as in an 
open carriage, varies this experiment in a very in¬ 
teresting, and, indeed, instructive manner. Yon 
will, instantly that the wind begins to blow, dream 
of being upon some exposed point, and anxious for 
shelter, but unable to reach it; then you are on the 
deck of a ship, suffering from the gale—you run 
behind a sail for shelter, and the wind changes, so 
that it still blows upon you—you are driven to the 
cabin, but the ladder is removed, or the door 
locked. Presently you • are on shore, in a house 
with all the windows ojren, and endeavour to shut 
them in vain; or, seeing a smith’s forge, you are 
attracted by the fire, and suddenly a hundred bel¬ 
lows play upon it, and extinguish it in an instant, but 
fill the whole smithy with their blast, till you are as 
cold as on the road. Ifyou from time to timeawake, 
the moment you fall asleep again, the same course 
of dreaming succeeds in the greatest variety of 
changes that can be rung on our thoughts.* 

But the rapidity of these changes, and of the suc- 

• This hapj^ned to me many years ago when travelling 
in Sweden by night. Lord Stuart, who was with me, slept 
sounder, and did not feel it. 
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cession of ideas, cannot be asceriained by this 
experiment: it iS' most satis&ctorily prov^ by 
another. Let any one who is extremely over¬ 
powered with drowsiness—as after sitting up all 
night, and sleeping none the next day—lie down, 
and begin to dictate: he will find* himself falling 
asleep after uttering a few words,'and he will be 
awakened by the person who writes repeating the 
last word, to show he has written the whole; not 
above five or six seconds may elapse, and the 
sleeper will find it at first quite impossible to be¬ 
lieve that he has not been asleep for hours, and will 
chide the amanuensis for having fallen asleep over 
his work, so great apparently will be the length of 
the dream which he has dreamt, extending through 
lialf a lifetime. This experiment is easily tried: 
again and again the sleeper will find his endless 
dream renewed; and he will always be able to'tell 
in how short a time he must have performed it. 
For suppose eight or ten seconds required to write 
the four or five words dictated, sleep could hardly 
begin in less than four or five seconds after the 
effort of pronouncing the sentence; so that, at the 
utmost, not more than four or five seconds can have 
been spent in sleep. But, indeed, the greater pro¬ 
bability is, that nut above a single second can have 
been so passed: for a writer will easily finish two 
words in a second; and suppose he has to write 
four, and half the time is consumed in falling 
asleep, one second only is the duration of the dream, 
which yet seems to last for years, so numerous are 
the images that compose it.* 

* The experiment related in the text was made by mysell 
after I liad been in court all night on a trial, and hau not 
slept next day. 
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Another experiment is still more striking, and 
affords a more remarkable proof both of tlie 
velocity of thought, and of the quickness with 
which its course is moulded to suit any external 
impression made on the senses. But this experi* 
raent is not so easily tried. A puncture made 
will immediately produce a long dream, whicl> 
seems to terminate in some such accident as that 
the sleeper has been wandering through a wood, 
and received a severe wound from a spear, or the 
tooth of a wild animal, which at the same instant 
awakens him. A gun fired in one instance, during 
the alarm of invasion, made a military man at 
once dream the enemy had landed*, so that he ran 
to his post, and repairing to the scene' of action, 
was present when the first discharge took place, 
which also the same moment awakened him.* 

Now these fects show the infinite rapidity of 
thought; for the puncture and dbcharge of the 
gun took place in an instant, and their impression 
on the senses was as instantaneous; and yet, during 
that instant, the mind went through a long opera¬ 
tion of fancy, suggested by the first part of the 
impression, and terminated, as the sleep itself was, 
by tlie continuation—the last portion of the same 
impression. Mark what was done in an instant— 
in a mere point of time. The sensation of llie 
pain or noise beginning is conveyed to tlie mind, 
and sets it a thinking of many things connected 
with such sensations. But that sensation is lost or 
forgotten for a portion of the short instant during 

• The ingenious Eastern talc, in the Spectator, of the 
magician who made the prince plunge his head into a pail 
of water, is founded on facts like those to which I have 

been referring. 
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which the impression lasts; for the eonclusioii of 
the same impression gives rise to a new set of 
ideas. The walk in the wood, and the hurrying 
to the post, are suggested by the sensation begin¬ 
ning. Then follow many things unconnected with 
that sensation, except that they grew out of it.; 
and, lastly, comes the wound, and the broadside, 
suggested by the continuance of the sensation, 
while, all the time, this continuance has been pro¬ 
ducing an effect on the mind wholly different from 
the train of ideas the dream consists of, nay, de¬ 
structive of that train—namely, the effect of rous¬ 
ing it from the state of sleep, and restoring its 
dominion over the body. Nay, there may be said 
to be a third operation of the mind going on at 
the same time with these two—a looking forward 
to the denouement of the plot,—for the fancy is all 
along so contriving as to fit that, by terminating 
in some event, some result consi.stent with the im¬ 
pression made on the senses, and wliich has given 
rise to the whole train of ideas. 

There seems every reason to conclude, from these 
facts, that we only dream during the instant of trans¬ 
ition into and out of sleep, and when our sleep is not 
complete. ■ That instant is quite enough to account 
for the wh^fe of what appears a night’s dream. It 
is quite certain we remember no more than ought, 
according to these experiments, to fill an instant of 
time; and there can be no reason why we should 
only recollect this one portion if we had dreamt 
much more. The fact that we never dream so much 
as wlien our rest is frequently broken, proves the 
same proposition almost to demonstration. An un¬ 
easy ami restless night passed in bed is always a night 
studded full with dreams. So, too, a night passed 
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on the road in travelling, by such as 8l6ep well in 
a carriage, is a night of constant dreaming. Every 
jolt that awakens or half-awakens us seems to be 
the cause of a dream: If it be said that we always 
or generally dream when asleep, but only recollect 
a portion of our dream, then the question arises, 
why we recollect a dream each time we fall asleep, 
or are awakened, and ho more ? ; If we can recall 
twenty dreams in a night of interrupted sleep, how 
is it that we can only recall one or t\Vo when our 
sleep is continued ? The length of time occupied 
by tlie dream we recollect is the only reason that 
can be gpven for our forgetting the rest; but this 
reason fails if, each time we are roused, we re* 
member separate dreams. 

Nothing can be conceived better calculated than 
these facts to demonstrate tlie -extreme agility of 
the mental powers, their total diversity from any 
material substances or actions; nothing better 
adapted to satisfy us that the nature of the mind is 
consistent with its existence apart from the body. 

The changes which the mind undergoes in its 
activity, its capacity, its mode of operation, pre 
matter of constant observation, inde^ of every 
tqpn’s experience. Its essence is the same; its 
fundamental nature is unalterable; it>never loses 
the distinguishing peculiarities which separate it 
from matter ; never acquires any of the properties 
of the latter; but it undergoes important changes, 
both in the progress of time, and. by means of 
exercise and culture. The development of the 
bodily powers appeam to affect it, and so does 
their decay ; but we rather ought to say, that, in 
ordinary cases, its improvement is contemporane¬ 
ous with the growth of the body, and its decline 



NATORAI. THEOLOGY. 


93 


generally is contemporaneous with • that of the 
body, after an advanced period of life. For it is 
an undoubted fact, and almost universally true, 
that thfe mind before extreme old age becomes 
more sound, and is capable of ^greater things 
during nearly thirty- years of diminished botiily 
powers; that, in most cases, it suffers no abate¬ 
ment of strength during ten years more of bodily 
decline; that, in many cases, a few years more 
of bodily decrepitude produce no effect upon the 
mind; and that, in some instances, its faculties 
remain bright to the last, surviving the almost 
total extinction of the corporeal, endowments. It 
is certain that the strength of the body, its agility, 
its patience of fatigue, indeed all its qualities, de¬ 
cline from thirty at the latest; and yet the mind 
is improving rapidly from thirty to fifty; suffers 
little or no decline before sixty : and iherefore is 
better when the body is enfeebled, at the age of 
fifty-eiglit or fifty-nitie, than it was in the acme 
of the corporeal faculties thirty years before. It 
is equally certain, that while the body is sensibly 
decaying, between sixty or sixty-three and seventy, 
the mind suffers hardly any loss of strength in the 
generality of men; that men continue to seventy- 
five or seventy-six in the possession of all their 
mental powers, while few can then boast of more 

than the remains of physical strengfth; and in¬ 
stances are not wanting of persons who, between 
eighty and ninety, or even older, when the body 
can liardly be said to live, possess every faculty of 
the mind unimpaired. We are authorised to con¬ 
clude, from these facts, that unless some unusual 
and violent accident interferes, such as a serious 
illness or a grave contusion, the ordinary course of" 
life presents the mind and the body running courses 
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widely different, and in great part of the time in 
opposite directions f and this affords' strong proof, 
both that the mind b independent of the body, and 
that its destruction in the period of its entire 
vigour is contrary to the analogy of nature. 

The strongest of all the arguments both for the 
separate existence of mind, and for its surviving 
the body, remains, and it is dtawn from the strictest 
induction of facts. The body is constantly under¬ 
going change in all its parts. Probably no person 
at the age of twenty has one single particle in any 
part of his body which he had at ten ; and still less 
does any portion of the body he was born with con¬ 
tinue to exist in or with him. All that he before 
had has now entered into new combinations, forming 
parts of other men, or of animals, or of vegetable or 
mineral substances, exactly as the body he now has 
will afterwards be resolved into new combinations 
after his death. Yet the mind continues one and 
the same, “ without change or shadow of turning.’’ 
None of its parts can be resolved or dispersed; for 
it is one and single, and it remains unchanged by 
the changes of the body. The argument would be 
quite as strong though the change undergone by the 
body were, admitted not to be so complete, and 
though some small portion of its harder parts* were 
supposed to continue with us through life. 

But observe how strong the inferences arising 
■ from these facts are, both to prove-that the exist- 
eiKce of the mind is entirely independent of the 
existence of the body, and to show the probability 
of its Surviving I If the mind continues the same 
while kll or nearly all the body is changed, it fol- 

* EhcO^nt the enamel of the teeth none such appear to 
exist; an*^ the teeth of course grow long after the mind 
exists. 
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lows that the existence of the mind depends not in 
the least degree upon the existence of the body ; 
for it has already survived a total change of, or, in 
the common use of the words, an entire destruction 
of that body. But again, if the strongest argument 
to show that the mind perishes witl? the body, nay, 
the only argument be, as jt indubitably is, derived 
from the phenomena of death, the fact to which we 
have been referring affords an answer to this. For 
the argument is, that we know of no instance in 
which the mind has ever been known to exist after 
the death of the body. Now here is exactly the 
instance desiderated, it being mmufest that the 
same process which takes, place on the hotly more 
suddenly at death is taking place more gradually, 
but as efiectually in the result, during the whole of 
life, and that death itself does not more completely 
resolve the body into its elements and form it into 
new combinations than living fifteen or twenty years 
does destroy, by like resolution and combination, 
the self-same body. And yet after those years have 
elapsed and the former body has been dissipated 
and formed into new combinations, the mind remains 
the same as before, exercising the same memory 
and consciousness, and so preserving the same per¬ 
sonal identity as if the body had suffered no change 
at all. In short, it is not more correct to say that 
all of us who are now living have bodies formed of 
what were once the bodies of those who went before 
us, than it is to say that some of us who are now 
living at the age of fifty have bodies which in part 
belonged to others now living at that and other 
ages. The phenomena are precisely the same, and 
the operations are performed in like manner, tliongh 
with different degrees of. expedition. Now all 
would believe in the separate existence of the soul 
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if they .had experience of its existing apart from the 
body. But the facts referred to prove that it does 
exist apart from one body with which it once was 
united, and though it is in union with another, 
yet as it is not adherent to the same, it is shown to 
have an existence separate from, and independent 
of, that body. So all would believe in the soul 
surviving the body, if after the body’s death its 
existence were made manifest. But the fects re¬ 
ferred to prove that after the body’s deaih, that is, 
after the chronic dissolution which the body under¬ 
goes during life, the mind continues to exist as 
before. Here, then, we have that proof so much 
desiderated—the existence of the soul after the dis- 
solution of the bodily frame with which it was con¬ 
nected. 'rhe two cases cannot, in any soundness of 
reasoning, be distinguished; and this argument, 
therefore, one of pure induction, derived partly 
from physical science, through the evidence of our 
senses, partly from psychological science by, the 
testimony of our consciousness, appears to prove 
the possible Immortality of the Soul almost as 
rigorously as “ if one were to rise from the dead.” 

Now we have gone through the first division of 
this second branch of the subject, and have consi¬ 
dered the pfoofsof the separate and future existence 
of the soul afforded by the nature of mind. It is 
quite clear that all of them arc derived from a strict 
induction of facts, and that the doctrines rest upon 
precisely the same kind of evidence with that upon 
which the doctrines respecting the constitution and 
habits of the mind are founded. In truth, the sub¬ 
jects are not to be distinguished as regards the 
species of demonstration applicable to them—the 
process by which the investigation of them is to be 
conducted. 'Phat mind has an existence perceivable 
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and demonstrable as well as matter, and that it is 
wholly different from matter in its qualities, is a 
truth proved by induction of facts. That mind can 
exist independent of matter and survive the disso¬ 
lution of the body, is a truth provejfl exactly in the 
same manner, by induction of facts. The pheno¬ 
mena of dreams which lead to important conclusions 
touching the nature of the mind, lead, and by the 
self-same kind of reasoning, to important conclusions 
of a similar description, touching the mind’s exist¬ 
ence independent of the body. The facts, partly 
physical, partly psychological, which show the 
mind to be unaffected by the decay and by even 
the total though gradual change of the body during 
life, likewise ^ow tliat it can exist after the more 
sudden change of a similar kind, which we term 
the dissolution’ of the body by death. There is no 
means of separating the two classes of truths, those 
of Psychology and those of Natural Theology; 
they are parts of one and the same science ; they 
are ascertained by one and the same process of in¬ 
vestigation; they repose upon one and the same 
kind of evidence; 'nor can any person, without 
giving wa^ to a most groundless and unphiloso- 
phical prejudice, profess his belief in the former 
doctrines, and reject the latter. The only difference 
between the two is that the Theological propo¬ 
sitions are of much greater importance to human 
happiness than the Metaphysical. 

II. MOEAL ARGUMENT, OR EVIDENCE OP THR 
DEITV’S DESIGNS DRAWN FROM HIS ATTRI¬ 
BUTES IN CONNECTION WITH THE CONDITION 
OP THE SPECIES. 

The probable designs of Divine Providence With 
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respect to the future lot of man are to be gathered 
in part from the nature of the mind itself, the work 
of the Deity, and in part from the attributes of the 
Deity, ascertained by an examination of his whole 
works. It thus happens that a portion of this head 
of the argument has been anticipated in treating 
the other head, the nature of the mind. Whatever 
qualities of the soul show it to differ from matter, 
both make it improbable tliat it should perish with 
the body, and make it improbable that.Uhe Deity 
should destine it to such a catastrophe; and what¬ 
ever facts show that it can survive a total change 
of the body during life, show likewise the prolm. 
bility that the same being who endowed it with that 
capacity will suffer it, in like manner, to continue 
in being after the more sudden change which the 
body undergoes at death. 

The argument built upon the supposed designs of 
the Creator requires to be handled in a humble and 
submissive spirit; but, if so undeitaken, there is 
nothing in it which can be charged with presump¬ 
tion, or deemed inconsistent with perfect though 
rational devotion. In truth, all the investigations 
of Natural Theology are equally liable to such a 
charge; for to trace the evidences of design in the 
works of nature, and inquire how far benevolence 
presides over their formation and maintenance—in 
other words, to deduce from what we see, the ex¬ 
istence of the Deity, and speculate upon His wisdom 
and goodness in the creation and government of the 
universe—is just as daring a thing, and exactly of 
the same kind of audacity, as to speculate upon His 
probable intentions with respect to the future des¬ 
tiny of man. 

The contemplation of the Deity’s goodness, as 
deducible from the great preponderance of instances 
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in which benevolent design is exhibited,* when ac¬ 
companied with a consideration of the feelings and 
wishes of the human mind, gives rise to the first 
argument which is usually adduced in favour of the 
Immortality of the Soul. • There is nothing more 
universal or more constant than the strong desire of 
immortality which possesses the mind, and com¬ 
pared with which its other wishes and solicitudes 
ate but &iat and occasional. That a benevolent 
being should have implanted this propensity with¬ 
out the intention of gratifying it, and to serve no 
very apparent purpose unless it be the proving that 
it is without an object, appears difficult to believe: 
for certainly the instinctive fear of death would 
have served all the purposes of 'self-preservation 
without any desire of immortality being connected 
with it, although there can be no doubt that this 
desire, or at least the anxiety about our future des¬ 
tiny, is intimately related to our dread of dissolu¬ 
tion. But the inference acquires additional strength 
from the consideration that the faculties of the mind 
ripen and improve almost to the time of the body’s 
extinction, and that the destruction of the- soul a 
the moment of its being fitter than ever for worthy 
things seems quite inconceivable. 

The tender affections so strangly and so univer¬ 
sally operating in our nature afford another argu¬ 
ment of a like kind. No doubt the purpose to 
which they are subservient in this life is much more 
-distinctly perceivable; yet still it' is inconsistent 
with the provisions of a benevolent jpower to sup¬ 
pose that we should be made susceptible of such 
vehement feelings, and be siifiered to indulge in 

* See Dissertation on Evil, in which it is shown that our 
ignorance and partial views are probably the cause of our 
believing evil to exist. 
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them, so as to make our happiness chiefly consist in 
their gratification, and that then we should sud¬ 
denly be made to undergo the bitter pangs of sepa¬ 
ration, while, by our surviving, those pangs are 
lengthened out^ without any useful effect resulting 
from our sufferings. That'such separations should be 
eternal appears irreconcilable with the strength of 
the affections wounded, and with the goodness so ge¬ 
nerally perceived in the order of the nniverse. The 
supposition of a re-union hereafter overcomes the 
difficulty, and reconciles the apparent inconsistency. 

The unequal distribution of rewards and punish¬ 
ments in this world, that is, the misery in which 
virtue often exists, and the prosperity not seldom 
attendant upon vice, can in no way be so well 
accounted for, consistently with the scheme of a 
benevolent Providence, as by the supposition of a 
Future State. 

But perhaps there is nothing more strongly in¬ 
dicative of such a design in the Creator than the 
universal prevalence of religior amongst men. 
There can hardly be found a tribe so dark-and bar¬ 
barous as-to be without some kind of worship, ana 
some belief in a future state of existence. Now 
all religions are so far of God tliat he permits 
them; he made and preserves the faculties which 
have invented the false ones, as well as those which 
comprehend and treasure up the true faith. Reli¬ 
gious belief, religious observance, the looking for¬ 
ward to a future existence, and pointing to a 
condition in which the deeds done on earth shall 
be visited with just recompense, are all facts of 
universal occurrence in the history and intellectual 
habits of the species. Are they all a mere fiction ? 
Do they indeed signify nothing? Is that a mere 
soundless fancy, which in all placets, in all aj^es. 
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occupies and has occupied the thoughts and mingled 
itself witli the actions of all mankind, whether 
barbarous or refined ?* 

But it be said that the belief of such a state 
is subservient to an impotent use, ^he restraining 
the passions and elevating the feelings, it is ob- 
\ ious to repl}', that so great a mechanism to pro¬ 
duce this effect very intperfectly and precariously, 
appears little consistent with the ordinary efficacy 
and simplicity of the works of Providence, and that 
the disposition to shun vice and debasement could 
have been more easily and more certainly implanted 
by making them disgusting. True, there would 
then have been little merit in the restraint; but of 
what value is the production of such merit, if the 
mind which attains it and becomes adorned by it 
has no sooner approached perfection than it ceases 
to exist at all ? The^suppOTition of a Future State 
at once reconciles all inconsistencies here as before, 
and enables^ us to comprehend why virtue is taught 
by the hopes of another life, as well as why those 
hopes, and the grounds they rest on, form so large 
a portion of human contemp^tion. 

That the existence of the soul in a new state 
after the entire dissolution of the body—nay, that 
■ the existence of the body itself in a new state, 
after passing through death, is nothing contrary 
to the analogies which nature presents, has been 
oftentimes observed, and is a topic much dwelt 
upon, especially by the ancient philosophers. The 
extraordinary transformations which insects un¬ 
dergo have struck men’s iniE^nations so power¬ 
fully in contemplating this subject, that the soul 


♦ Notes VIII. auJ IX. 
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itself was deemed of old to be aptly designated 
under the emblematical form of a butterfly, which 
having emerged from the chrysalis state, flutters in 
the air, inst^ of continuing to crawl on tlie earth, 
as it did before tlie worm it once was ceased to 
exist. iThe instance of the foetus of animals, and 
especially of the human embryo, has occupied the 
attention of modern inquirers into this interesting 
subject. ■ Marking the entire difference in one state 
of existence before and after birth, and the di¬ 
versity of every one animal function at those two 
periods, philosophers have inferred, that as on pass¬ 
ing from the one. to the other state of existence so 
mighty a change is wrought, without any destruc¬ 
tion either of soul or body, a like transition may 
take place at death, and the event which appears 
to close our being may only open the portals of a 
new, and higher, and more lasting condition. As 
far as such considerations suggest analogies, they 
furnish matter of plraising contemplation, perhaps 
lend even some illustration to the arg^iment. 
Nevertheless they must be regarded as ek'ceedingly 
feeble helps in this latter respect, if indeed their 
aid be not of a doubtful, and even dangerous kind. 
They are all drawn from material objects,—all rest 
upon the properties and the fortunes of corporeal 

existences. Now the stronghold of those who 

maintain the Immortality of the Soul, and, indeed, 
all the doctrines of Natural Theology, is the entire 
difference between mind and matter, and the proofs 
we have constantly around us, and within us, of 
existences as real as the bodies which affect our 
outward senses, but resembling those perishablfe 
things in no one quality, no one habit of action, 
no one mode of being. 
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Upon the particulars of a future state—the kind 
of existence reserved for the soul—the species of 
its occupations and ayoyments—Natural Theology 
is, of course, profountfiy silent; but not more silent 
than Revelation. We arc left wholly to conjecture, 
and in a field on which our hopelessness of attain¬ 
ing any certain result is quite equal to our interest 
in the success of the search. Indeed, all our ideas 
of happiness in this world are such as rather to 
disqualify us for the investigation, or what may 
more fitly be termed the imagination. Those ideas 
are, for the most part, either directly connected 
with the senses, or derived from our condition of 
weakness here, which occasions the formation of 
connexions for mutual comfort and support, and 
gives to the feebler party the feeling of allegiance, 
to the stronger the pleasure of protection. Yet 
may we conceive that, hereafter, such of our affec¬ 
tions as have been the most cherished in life shall 
survive and form again the delight of meeting 
those from whom death has severed us—that the 
soul may enjoy the purest delights in .the exercise 
of its powers, above all, for the investigation of 
truth—that it may expatiate in the full discdvery 
of whatever has hitherto been most sparingly re- 
.vealed, or most carefully hidden from itS VieW— 
that it may be gratified with the sight of the useful 
harvest reaped by the world from the good seed 
which it helped to sow. We can only conjecture 
or fancy. But these, and such as these, are plea¬ 
sures in which the gross indulgences of sense have 
no part, and which are even removed above the 
less refined of our moral gratifications; they may, 
therefore, be supposed consistent with a pure and 
faultless state of spiritual being. 
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Perhaps the greatest of all the diflfidultiM which 
we feel in forming such conjectures, regards the 
endless duration of an immortal existence. All 
our ideas in this world are so adapted to a limited 
continuance of life—not only so moulded upon the 
scheme of a being incapable of lasting beyond a 
few years, but so inseparably connected with a 
constant change even here—a perpetual termina¬ 
tion of one stage of existence and beginning of 
another—that we cannot easily, if at all, fancy an 
eternal, or even a long-continued, endurance of the 
same faculties, the same pursuits, and the same 
enjoyments. All here is in perpetual movement— 
ceaseless change. There is nothing in us or about 
us that abides an hour—nay, an instant. Resting- 
place there is none for the foot—no haven is pro¬ 
vided where the mind may be still. How tlien 
shall a creature, thus wholly ignorant of repose— 
unacquainted with any continuation at all in any 
portion of his existence—so far abstract his thoughts 
from his whole experience as to conceive a long, 
much moreF a perpetual, duration of the same 
potvers, pursuits, feelings, pleasures? Here it is 
tliat we are the most lost in our endeavours to 
reach the seats of the blessed with our imperfect 
organs of perception, and our inveterate and only 
habits of tliinking.* 

• The part of Dean Swift’s sadre which relates to the 
StuUinitfs may possibly occur to some readers as hearing 
upon this topic. That die staunch admirers of that singu¬ 
larly-gifted person should have been flung into ecstacies on 
the perusal of this extraordinary part of his writings, needs 
not surprise us. Their raptures were full easily excited; 
but I am quite clear they have given a wrong gloss to it, and 
heaped upon its merits a very undeserved praise. They 
think that the picture of the Stulbrugs was intended to wean 
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It remains to observe, that all the speculations 
upon which we have touched under this second 
subdivision of the subject, the moral argument, 
are similar to the doctrines of inductive science— 
at least to such of those doctrines as are less per¬ 
fectly ascertained; but the investigation is con¬ 
ducted upon the same principles. The most satis¬ 
factory proofe of the soul’s immortality are those 
of the first, or psychological class, derived from 
studying the nature of mind; those of the second 
class which we have last been surveying, derived 
from the condition of man in connexion with the 
attributes of the Deity, are less distinct and cogent; 
nor would they be sufficient of themselves; but 
they add important confirmation to the others; 
and both are as truly parts of legitimate inductive 
science as any branch—we may rather say, any 
other branch—of moral philosophy. 

us from a love of life, and that it has well accomplished its 
purpose. 1 am very certain that the Dean never had any 
such thing in view, because his sagacity was far too great 
not to perceive that he only could make out this position by 
a most undisguised begging of the question. How could any 
man of the most ordinary reflection expect to wean his fel¬ 
low-creatures from love of life by describing a sort of persons 
who at a given age lost their faculties, and became doting 
drivelling idiots? Did any man breathing ever pretend 
that he wished to live, not only for centuries but even for 
threescore years and ten, bereaved of his understanding, and 
treated by the law and by his fellow men as in hopeless in¬ 
curable dotage? The passage in question is much more 
likely to have proceeded from Swift's exaggerated misan¬ 
thropy, and to have been designed as an antidote to human 
pride, by showing that our duration is necessarily limited— 
if, indeed, it is not rather to be regarded as the work of mere 
whim and caprice. 
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SECTION VI. 

I.ORD bacon’s BOCTKINE OP PINAI, CAUSES.* 

It now appears, that when we said that Natural 
Theologry can no more be distin^ished from the 
physical, psychological, and ethical sciences, in 
respect of the evidence it rests upon and the manner 
in which its investigations are to be conducted, 
than the different departments of those sciences can 
be distinguished from each other in the like respect, 
we were only making an assertion borne out by a 
close and rigorous examination of the subject. 
How, then, comes it to pass, it may be asked, that 
the father of Inductive Philosophy has banished 
the speculation of Final Causes from his system, as 
if it were no branch of inductive science ? A 
more attentive consideration of the question will 
&h(yvr, first, that the sentence which he pronounced 
has been not a little misunderstood by persons who 
looked only at particular aphorisms, without duly 
r^;aTding the context and the occasion; and, se¬ 
condly, that Lord Bacon may very probably have 
conceived a prejudice against the subject altogether, 
from the abuses, or indeed perversions, to which 
a misplaced affection for it had given rise in some 
of the ancient schools of philosophy. 

That Lord Bacon speaks disparagingly of the 
inquiry concerning Final Causes, both when he 


• NoteX. 
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handles it didactically, and when he mentions it 
incidentally, is admitted. He enumerates it among 
the errors that spring from the restlessness of 
mind {impotentia mentis), which forms the fourth 
class of the idols of the species (t^fa tribus) or 
causes of fiilse philosophy, connected with the 
peculiarities of the human constitution.* In other 
parts of the same work he descants upon the mis¬ 
chiefs which have arisen in the schools from mixing 
the doctrines of natural religion with those of 
natural philosophy;'!' and he more than once treats 
of the inquiry concerning Final Causes as a barren 
speculation, comparing it to a nun or a vestal con¬ 
secrated to heaven.| But a nearer examination 
of this great authority will show that it is not 
adverse to our doctrine. 

1. First of all it is to be remarked, that Lord 
Bacon does not disapprove of the speculation con¬ 
cerning Final Causes absolutely, and does not un¬ 
dervalue the doctrines of Natural Religion, so long 
as that speculation and those doctrines are kept in 
their proper place. His whole writings bear testi¬ 
mony to the truth of this proposition. In the 
Parasceve to natural and experimental history, 
which closes the Novum Organum, he calls the 
, history of the phenomena of nature a volume of 
the work of God, and as it were another Bible— 
“volumen operum Del, et tanquam altera scrip- 
tura.”§ In tiie first book of the De Dignitate, he 
says there are two books'of religion to be consulted 

* Nov. Org. lib. i. Aph. 48. 

t Ib. Aph. 96and Dc Dig. et Aug. lib. i. 

j “ Sfenlis et tanquam virgo Deo sacra non parit.” c. 5 
De Dig. lib. iii. 

J Parasceve, c. 9. 
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-—the Scriptures, to tell the will of God, and the 
book of -creation, to show his power.* Accord¬ 
ingly he maintains elsewhere'!' that a miracle was 
never yet performed to convert atheists, because 
these might always arrive at the knowledge of a 
Deity by the Tight of nature. Nor ought we to 
pass over the remarkable passage of the Cogitata et 
Visa,-in which he propounds the use of Natural 
Philosophy as the cure for superstition and the 
support of true religion. “Naturalem Philoso- 
phiam, post verbum Dei, certissimam superstitionis 
mcdicinam, eandem probatissimum iidei alimentum 
esse. Itaque merito religioni tanquam fidatissi- 
mam et acceptissimam ancillain attribui, cum 
altera voluntatem Dei, altera potestatem mani- 
festet.”J If the earlier part of the passage left 
any doubt of the kind of service which religion 
was to derive from inductive science, the last words 
clearly show that it could only be by the doctrine 
of fin^ causes. 

2. But further, he distinctly classes natural re¬ 
ligion among the branches of legitimate science; 
and it is of great and decisive importance to our 
present inquiry that we should mark the particu¬ 
lar place which he assigns to it. He first divides 
science into two great branches, Theology and 
Philosophy—comprehending under the former de¬ 
scription only the doctrines of revelation, and 
under the latter all human science. Now, after 
expressly excluding Natural Religioni from the 
first class, he treats it as a part of the second. 
The second, or philosophy, is divided into three 

• Lib. i. t Ib. lib. iii. c. 13. 

t Francisci Baconi, Cogitata et 'Visa. 

I De Dig. lib. iii. c. 1. 
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parts, according as its object is the Deity, Nature, 
or Man. The first of these subdivisions consti¬ 
tutes Natural Religion, which he says may be 
termed Divine knowledge, if you re^rd its object, 
but Natural knowledge, if you consider its nature 
and evidence (“ ratione informationis scientia na- 
turalis ceuseri potest.”*) That he places it in a 
different subdivision from Natural Philosophy 
proves nothing; for he classes anatomy, medicine, 
and intellectual philosophy also in a different sub¬ 
division: they come under the head of Human 
Philosophy, or the science of man, as contradistin¬ 
guished from Natural Theology and Natural Phi¬ 
losophy, or tlie science of God and of external 
objects. Many objections may undoubtedly be 
made to this classification, of which it is perhaps| 
enough to say, that it leads to separating optics 
as well as anatomy and medicine f from natural 
philosophy. But, at all events, it shows both that 
Lord Bacon deemed Natural Theology a fit object 
of philosophical inquiry, and that he regarded the 
inductive method as furnishing the means by which 
the inquiry was to be conducted. 

3. The general censure upon the doctrine of 
Pinal Causes to which we have in the outset ad¬ 
verted, as conveyed by certain incidental remarks, 
is manifestly directed against the abuse of such 
speculations, and more especially in the ancient 
schools of antiquity. Lord Bacon justly objects 
to the confounding of final with efficient or physi¬ 
cal causes; lie marks the loose and figurative lan¬ 
guage to which tliis confusion has given rise; he 

* De Dig. lib. iii. c. 2. 

t Ib. lib. iv. 0 . 3. He treats of the desiderata in optics 
under the head of the human mind—the senses. 
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asks if it is philosophical to describe the eye as 
Aristotle, Galen, and others do, with the eyelids 
and eyelashes as a wall and a hedge to protect it; 
or the bones as so many beams and pillars to sup¬ 
port the body ;* and he is naturally apprehensive 
of the danger which may result from men intro¬ 
ducing iancies of their own into science, and, above 
all, from their setting out with such fancies, and 
then making the facts bend to humour them. 
This is inde^ the great abuse of the doctrine of 
final causes; and the more to be dreaded in its 
consequences, because of the religious feelings 
which are apt to mix themselves with such specu¬ 
lations, and to consecrate error.f 

4. The objections of Lord Bacon are the more 
clearly shown to be levelled against the abuse 
only, that we find him speaking in nearly similar 
terms of logic and the mathematics as having 
impeded the progress of natural science. In the 
passage already referred to, and which occurs 
twice in his books, where the Platonists are ac¬ 
cused of mixing Natural Religion with philosophy, 
the latter Platonists (or Eclectics) are in the same 
words charged with corrupting it by the mathe¬ 
matics, and the Peripatetics by logic. | Not cer- 


• De Dig. Ub. iii. c. 4. 

I This idea is expressed by Bacon, with his wonted feli¬ 
city, in the 75th Aphorism. “ Pessima enim res est errorum 
apotheosis; et pro peste iutellecths habenda est, si vanis ac- 
cedat veneratio.” (Nov. Org. Mb. i.) He gives an instance 
of this folly in the perverted use made of some portions of 
the Bible history —“ Huic vanitati nonnulli ex modemis 
stimmd levitate ita indulsemnt, ut in primo eapitnio Gcne- 
seds et in libro Job et aliis scripturis sacris, Philosophiam 
Naturalcm fundare oonati sint; inter vivaquarentea mortua.” 
t Nov. Org. Ub. i. Aph. 96; De Dig. lib. i. 
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tainly that the greatest logician of modern times 
could undervalue either his own art or the skill of 
the analyst, but because Aristotle through dialec¬ 
tic, and iWslus through geometrical pedantry, 
neglected that humbler but more useM province 
of watching and interpreting nature, and used the 
instruments Airnisbed by logic and the mathema¬ 
tics, not to assist them in classifying facts or in 
reasoning from them, but to construct pbantastic 
theories, to which they made the facts bend. 

When rightly examined, then, the authority of 
Lord Bacon appears not to oppose the doctrine 
which we are seeking to illustrate. Yet it is pos¬ 
sible that a strong impression of the evils occa¬ 
sioned by the abuse of these speculations may have 
given him a less favourable opinion of them than 
they deserved. It appears that he had even con¬ 
ceived some prejudice against logic and the* ma¬ 
thematics front a similar cause; and he manifests 
it, not only in the passages already referred to, 
but in that portion of his treatise De Dig. et Atcg. 
in which he treats of mathematical as an appendix 
to physical science, expressing much hesitation 
whether to rank it as a science, and delivering 

himself with some asperity against both logicians 
and mathematicians.* High as is the authority of 
this great man—and upon the subject of the pre¬ 
sent inquiry the highest of all—^yet, if it clearly 
appears that the argument from Final Causes 
comes within the scope of inductive science, we are 

• De Dig. Hb. iii. c. 6.—“ Delicias et festum matbematico- 
rum, qui banc scieutiam physicce fieri imperare cupiunt 
Nescio enim quo feto fiat ut mathematlca et logica, quic an- 
cillarum looa erga physicam se gerere debebant, nihilomiDus, 
ccrtitudinem pra; se jactantea, dommatiouem excrccrc pe- 
tunt" 
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bdbiid to admit it within the circle of legitimate 
human knowledge, even if we found the iiither of 
that science had otherwise judged. It is clear 
that, had he now lived, he would himself have 
rejected some speculations as wholly beyond the 
reacli of the human &culties, which he unhesi¬ 
tatingly ranges among the objects of sound philo¬ 
sophy.* It is equally undeniable that he would 
have treated others with greater respect than he 
has shown them.f Above all, it is certain that he 
would never have suffered that the veneration due 
to his own name should enshrine an idolto ob¬ 
struct the progress of truth, and alienate her 
votaries from the true worship which he himself 
had founded. 

That Lord Bacon has not •himself indulged in 
any speculations akin to those of Natural Theo¬ 
logy is, beyond all dispute, true. There is hardly 
any writer upon moral or natural science, in whose 
works fewer references can be found to the power 

or wisdom of a superintending Providence. It 

• He distinctly considers the “doctrine of angels and 
spirits” as an “ appendix to Natural Theology,” and holds 
that their nature may be investigated by science, including 
that of unclean spirits or diemons, which he says liold in 
this inquiry the same place as poisons do in physics, or vices 
in ethics.—(De Dig. lib. iii. c. 2.) Natural magic, the doc¬ 
trine of fhscinatiou, the discovery of futurity from dreams 
and ecstacies, especially iu bad health from death-bed 
glimpses—in a word, divination—he holds to be branches of 
science deserving of cultivation; though he warns agunst 
sorcery, or the practice of witchcraft.—(Ib. lib. iv. c. 3, and 
lib. ii. c. 2.) 

t He complains of treatises of Natural History being 
“ swelled with figures of animals and plants, and other super- 
ftoons matter, instead of being enriched with solid observa¬ 
tions.”—(De Dig. lib. ii. c. 3.) 

} Idolum thcatri. 
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would be difficult to find in any other author, kn- 
cietit or modern, as much of very miscellaneous 
matter upon almost all physical subjects as he has 
brought together in the Sylva Sylvarum, without 
one allusion to Final Causes. BuJ it must also be 
admitted, that it would not be easy to find in any 
other writer of the least name upon physical sub¬ 
jects so little of value, and so much that is wholly 
unworthy of respect. That work is, indeed, a 
striking instance of the inequalities of the human 
faculties. Among the one thousand observations 
of which it consists, hardly one—of the two hun¬ 
dred and eighteen pages certainly not one—can be 
found in which there is not some instance of cre¬ 
dulity, superstition, groundless hypothesis, mani¬ 
fest error of some kind or other; and nothing at 
any time given to the world ever exhibited a more 
entire disregard of all his own rules of philoso¬ 
phizing : for a superficial examination of facts, a 
hasty induction, and a proneness to fanciful theory, 
form the distinguishing characters of the whole 
book. Assuredly it is a proof that the doctrine 
of Final Causes is not the only parent of a “ phan- 
tastic philosophy,” though the other base under¬ 
growth of “ heretical religion ”• may not be found 
in the recesses of the Sylva. 

* This striking and epigrammatic antithesis occurs more 
than once in his writings. Thus, in the Nov. Org. lib. i. 
Aph. G5—" Ex divinomra et humanorum malesana admix- 
tione, non solum educitur philosopbia phontastica, sed etiam 
religio lunretica;” and again, in Dc Dig. et An^. lib. iii. c. 
2, speaking of the abuse of speculations touching natural 
religion, he remarks on the “incommoda et pericula quae 
ex eo (abush) turn religioni, turn philosophim impendent, 
utpote qui religionem haereticam procudit et philosophiam 
phantasticam et superstitiosam.” 
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Tlescartes, whose original genius for the abstract 
sciences fixed an ajra in the history of pure mathe¬ 
matics, as remarkable as Bacon’s genius did in 
that of logic, like him failed ^regiously as a cul¬ 
tivator of nati^ral philosophy; and he excluded 
Final Causes altogether from his system as a pre¬ 
posterous speculation—an irrevereht attempt to 
penetrate mysteries hidden from human eyes by 
the imperfection of our nature. But it is to be 
observed, that all the successful cultivators of phy¬ 
sical science have, as if under the influence of an 
irresistible impulsion, indulged in the sublime con¬ 
templations of Natural Religion. Nor have they 
fallen into this track from feeling and sentiment; 
they have pursued it as one of the paths which 
inductive philosophy opens to the student of na¬ 
ture. To say nothing of Mr. Boyle, one of the 
earliest cultivators of experimental philosophy, 
whose works are througlmut embued with this 
spirit, and who has left a treatise expressly on the 
subject of Final Causes, let us listen to the words 
of Sir Isaac Newton himself. The greatest work 
of man, the Principia, closes with a swift transi¬ 
tion from its most difficult investigation, the de¬ 
termination and correction of a comet’s trajectory 
upon the parabolic hypothesis,* to that celebrated 
scholium, upon which Dr. Clarke’s argument a 
priori for the existence of a Deity is built. But 
whatever may be deemed the soundness of that 
argument, or the intrinsic value of the eloquent 
and sublime passages which lay its foundation, its 
illustrious author at the same time points our at¬ 
tention to the demonstration from induction, and 


Principia, lib. iii. Prop. xli. and xUi. 
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ill the most distinct and positive terms sanctidns 
the doctrine, that this is a legitimate branch of 
natural knowledge. “Hunc (Deum) cognoscimus 
per proprietates ejus et attributa et per sapientis* 
simas et optimas rerum structuras ^t causes finales, 
et admiramur ob prospectiones.” — “Deus sine 
dominio, providentii, et causis finalibus, nihil aliud 
est quam latum et nature.”—“ Et h®c de Deo— 
de quo utique ex phmnomenis disserere ad philoso- 
phiam naturalem pertinet.”—(,S'cAoftM»B Gene- 
rale.) 

And if he could not rest from his immortal 
labours in setting forth the system of the Universe, 
without raising his mind to the contemplation of 
Him who “ weighed the mountains in scales and the 
hills in a balance,” so neither could he pursue the 
more minute operations of the most subtile material 
agent, without again rising towards Him who said 
“ Let there be light.” The most exquisite inves¬ 
tigation ever conducted by man of the laws of 
nature by the means of experiment, abounds in its 
latter portion with explicit references to the doctrines 
of Natural Tlieolpgy, and with admissions that the 
business of physical science is “ to deduce causes 
from efiects till we come to the very First Cause,” 
and that “ every true step made in inductive phi¬ 
losophy is to be highly yaked, because it brings us 
nearer to the First Cause.” • 

* Optics, Book iii. Qaery 28.—“ How came the bodies of 
animals to be contrived with so much art, ana for what ends 
were the several parts? Was the eye contrived without 
skill in optics, and the ear without knowledge of sound f" 
(See, too, Query 31.) 
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■ SECTION VII. 

OF SCIENTIFIC ARRANGEMENT, AND THE ME¬ 
THODS OF ANAI.Y8IS AND SYNTHESIS. 

Having shown that Natural Theology is a branch 
of inductive science—partly physical, partly intel¬ 
lectual and moral—it is of cnnparatively little 
importance to inquire whether or not it can be kept 
apart from the other branches of those sciences. 
In one view of this question we may say, that there 
is no more ground ibr the separation than tliere 
would be for making a distinct science of all the pro¬ 
positions in Natural Philosophy which immediately 
relate to the human hotly—whereby wc should have 
portions of dynamics, pneumatics, optics, chemistry, 
electricity, and all human anatomy and pathology as 
contradistinguished from comparative, reduced 
under one and the same head—a classification, in¬ 
deed, resembling Lord Bacon’s. Bujiu another, and, 

as it seems, the more just view, there is a sutiicient 
number of resemblances and differences, and the im¬ 
portance of the subject is sufficient, to justify the 
making a separate head of Natural 'I'heology. 'I'he 
question is entirely one of convenience; nothing of 
essential moment turns upon the classification ; and 
there is obviously an advantage in having the truths 
collected in one body, though they are culled from 
the various parts of Physical and Metaphysiciil 
science to which they naturally belong. All that 
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is needful is, constantly to keep in mind the identity 
of the evidence on which these truths rest with that 
wliich is the groundwork of those other parts of 
pliilosophy. 

Although, however, convenience^ and the para- 
nioiuit importance of the subject seem to require 
such a separation, it is manifest that much of theo¬ 
logy must still be found intermingled with physics 
and psychology, and there only; for the truths of 
Natural Theology being sufficiently demonstrated 
by a certain induction of facts—a certain number 
of experiments and observations—no furtlier proof 
is required; and to assemble all the evidence, if it 
were possible, would be only eucumberiug the sub¬ 
ject with superfluous proofs, while the collection 
would still remain incomplete, as every day is 
adding to the instances discovered of dtsign appear¬ 
ing in the phenomena of the natural and moral 
world. It has been said, indeed, that a single well- 
established proof of design is enough, and that no 
addifiojial strength is gained to the argument by 
multiplying the instances. We shall afterwards 
show witli what limitations this proposition is to be 
received ; but for our present purpose it is suffi¬ 
cient, that, at all events, a certmn definite number 
of instances are of force enough to work out the 
tlemonstration; and yet in every branch of physic.s 
and psychology new instances are presented at each 
step we make. These instances are of great im¬ 
portance ; they are to be carefully noted and 
treasured up; they form most valuable parts of 
those scientific inquiries, conveying, in its purest 
form and in its highest degree, the gratification of 
contemplating abstract truths, in which consists the 
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whole of the pleasure derived from science, properly 
so called—that is, from science as such, and as 
independent of its application to uses or enjoyments 
of a corporeal kind. 

An apprehension has frequently been entertained 
by learned and pious men—men of a truly philo¬ 
sophical spirit—lest the natural desire of tracing 
design in the works of nature should carry inquirers 
too far, and lead them to give scope to their 
imagination rather than contain their speculations 
within the bounds of strict reasoning. They have 
dresided the introduction of what Lord Bacon calls 
a “ phantastic philosophy,” and have also felt alarm 
at the injuries which religion may receive from 
being exposed to ridicule, in the event of the spe¬ 
culations proving groundless upon a closer examin¬ 
ation. But it does not appear reasonable that 
philosophers should be deterred by such consider¬ 
ations from anxiously investigating the subject of 
Final Causes, and giving U ti^e place which belongs 
to it in all their inquiries; provided that they do 
not suffer fancy to intermix with and dbturb their 
speculations. If they do, they commit the greatest 
error of which reasoners can be guilty—an error 
against which it is the very object of inductive phi¬ 
losophy to guard; but it is no more an error in 
this, than in the other investigations of science. 
He who imagines design where there is none; he 
who either assumes facts in order to build upon 
them an inference favourable to Natural Religion, or 
from admitted facts draws such an inference fanci¬ 
fully, and not logically, comes within the descrip¬ 
tion of a false philosopher: he prefers the hypo¬ 
thetical to the inductive method; he cannot say 
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witli his master, “ hypotheses non Jingo he re¬ 
nounces the modern, and recurs to the exploded 
modes of philosophising. But he is not the more 
a false philosopher, and does not the more sin 
again.st the light of improved scienpe, for commit¬ 
ting the offence in the pursuit of theological truth. 
He would have been liable to the same charge if 
he had resorted to his fancy instead of observation 
and experiment while in search of any other scien¬ 
tific truth, or had hypothetically assumed a principle 
of classifying admitted phenomena, instearl of rigor¬ 
ously deducing it from examining their circum¬ 
stances of resemblance .and of diversity. 

That any serious discredit can be brought upon 
the science of Natural Theology itself, from the 
failures to which such hypothetical reasonings may 
lead, seems not very easy to conceive. Vain and 
superficial minds may take any subject for their 
ridicule, and may laugh, as they heretofore have 
laughed, at the mechanician and the chemist as well 
as the theologian, when they chance to go astray in 
their searches after truth. Yet no one ever thought 
of being discouraged from experimental inquiries, 
because even the strictest prosecution of the induc¬ 
tive method cannot always guard against error; nor 
. did the Scriblerus of the combined wits ever deter 
one student of Nature. It is of the essence of all 
investigations of merely contingent truth, that they 
are exposed to casualties which do not beset the paths 
of the geometrician and the analyst. ■ A conclusion 
from one induction of facts may be well warranted 
until a larger induction obliges us to abandon it, 
and adopt another. Yet no one deems chemistry 
discretlited because a body considered in one state 


Principia, lib. iii. Scb. Gen. 
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of our knowledge to be a. compound acid has since 
appeared rather to be a simple substance, bearing 
to the acids no resemblance in its composition; nor 
would the optical discoveries of Sir Isaac Newton 
be discredit^, ^uch less the science he cultivated 
be degraded, if the undulatory hypothesis should, 
as appears likely enough on a fuller ipquiry, be¬ 
come established by strict proof Yet such errors, 
or rather such imperfect and partial views, were 
the result of a strict obedience to the inductive 
rules of philosophising. How much less ground 
for cavil against either those rules, or the sciences 
to which they are applicable, would be afforded by 
the observations of those who had mistaken their 
way through a neglect of inductive principle, and 
by following blindly false guides! 

While then, on the one hand, we allow Natural 
Theology to form a distinct head or branch, the 
other sciences must of necessity continue to class 
its truths among their own; and thus every science 
may be stated to consist of three divisions:—1. The 
truths which it teaches relative to the constitution 
and action of matter or of mind;—2. The truths 
which it teaches relative to theology; and 3. The 
application of both classes of truths to practical 
uses, physical or moral. Thus, the science of 
pneumatics teaches, under the Jirst head, the doc¬ 
trine of the pressure of the atmosphere, and its 
connexion with respiration, and with the suspension 
of weights by the formation of a vacuum. Under 
the second head, it shows the adaptation of the 
lungs of certain animals to breathe the air, and the 
leet of others to support their bodies, in consequence 
of both being fram^ in accordance with the former 
doctrine—^that is, with the law of pressure—^and 
thus demonstrates a wise and beneficent design. 



SATOHAli TREO1.0GT. 


121 


Under the third head, it teaches the construction 
of barometers, steam-engines, &c., while the con¬ 
templation of the Divine wisdom and goodness 
inculcates piety, patience, and hope. 

But it may be said, that in thisjclassihcation of 
the objects of science, we omit one ordinarily 
reckoned essential—the explanation of phenomena. 
The answer is, that such a classification is not 
strictly accurate, as no definite line can be drawn 
between the explanation of phenomena and the 
analytical process by which the truths themselves 
are established; in a word, between analysis and 
synthesis in the sciences of contingent truth. For 
the same phenomena which form the materials of 
the analytical investigation—the steps that lead us 
to the proposition or discovery—would, in a re¬ 
versed order, become the subjects of the synthetical 
operation: that is, the things to be explained by 
means of the proposition or discovery, if we had 
been led to it by another route, in other words, if 
we had reached it by means of other phenomena of 
the like kind, referrible to the same class, and 
falling within the same principle or rule. Thus 
the experiments upot?the prismatic spectrum prove 
the sun’s light to be composed of rays of different 
refrangibility. This being demonstrated, we may 
explain by means of it the phenomena which form 
the proofs of the first proposition of the “ Optics” 
that lights which differ in colour differ in refrangi¬ 
bility—as that a parallelogram of two colours 
refracted through a prism has its sides no longer 
parallel; or, having shown the different refrangi¬ 
bility by the prismatic phenomena, we may explain 
why a lens has the focus of violet rays nearer than 
the focus of red, while this experiment is of itself 
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one of the most cogent proofs of the different re- 
frangibility. . It is plain that, in these cases, the 
same phenomenon may be made indiscriminately 
the subject matter either of analysis or sytithesis. 
So, one of the proofs given of latent heat is, that 
after you heat a bar of iron once or twice by ham¬ 
mering it, the power of being thus heated is ex¬ 
haust^, until by exposing it to the fire that power 
is restored. Yet, suppose we had proved the doc¬ 
trine of the absorption of heat by other experiments 
—as by the effects on the thermometer of liquids 
of different temperatures mixed together—the phe¬ 
nomenon of the iron bar would be explicable by 
that doctrine thus learnt. Again, another proof 
of the same truth is the production of heat by the 
sudden condensation of gaseous fluids, and of cold 
by evaporation, the evolution of heat being inferred 
from the. former, and its absorption from the latter 
operation. But if the experiments upon the mix¬ 
ture of fluids of different temperatures, and other 
facts, had sufficiently proved the disappearance of 
heat in its sensible fonn, and its being held in a 
state in which it did not affect the thermometer, we 
should by means of that doctflne have been able to 
account for the refrigerating effect of evaporation, 
and the Heating power of condensation. 

It cannot, then, be a real and an accurate dis¬ 
tinction, or one founded on the nature of the thing, 
which depends on the accident of the one set of 
facts having been chosen for the instruments of the 
analytical, and tlie other set for the subjects of the 
synthetical operation, each set being alike appli¬ 
cable to either use. For, in order that the synthesis 
may be correct, nay, in order that it may be strict 
and not hypothetical, it is obviously necessary that 
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the phenomena should be of such a description as 
might have made them subservient to the analysis. 
In truth, both the operations are ©sentially the 
same—the generalization of particulars—the ar¬ 
ranging or cla-ssifying facts so as t^ obtain a more 
general or comprehensive fact; and tlie explanation 
of phenomena is just as much a process of gene¬ 
ralization or classification as the investigation of 
the proposition itself, by means of which you are 
to give the explanation. We do not perform two 
operations, but one, in these investigations. We 
do not in reality first find by the prism that light 
is differently refrangible, and then explain the 
rainbow—or show by tlie air-pump that the atmo- 
sphere presses with the weight of so many pounds 
upon a square foot, and then explain the steam- 
engine and the fly’s foot—or prove, by burning the 
two weighed gases together and burning iron in 
one of them, that water is composed of them both, 
and that rust is the metal combined with one, and 
then explain why iron ru.sts in water. But we ob¬ 
serve all these several facts, and find tliat they are 
related to each other, and resolvable into three 
classes—that the phenomena of the prism and of 
the shower are the same, the spectrum and the 
rainbow being varieties of the same fact, more 
general than either, and comprehending many 
others, all reducible within its compass—that the 
air-pump, the steam-engine, the fly’s foot, are all 
the same fact, and come within a description still 
more general and compendious—that the rusting 
of iron, the burning of inflammable air, and the 
partial consumption of the blood in the lungs, are 
likewise the same fact in different shapes, and re¬ 
solvable into a fact much more comprehensive. 
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If, then, the distinction of investigation and 
explanation, or the analytical and synthetical 
process, is to be retained, it can only be nominal; 
and it is productive of but little if any convenience. 
On the contraiy, it is calculated to introduce in¬ 
accurate habits of philosophising, and holds out a 
temptation to hypothetical reasoning. Having 
obtained a general law, or theory, we are prone to 
apply it where no induction shows that it is appli¬ 
cable ; and perceiving that it would account for 
the observed phenomena, if certain things existed, 
we are apt to assume their existence, that we may 
apply our explanation. Thus we know, that if the 
walrus’s foot, or the fly’s, make a vacuum, the 
pressure of the air will support the animal’s weight, 
and hence we assume that ithe vacuum is made. 
Yet it is clear that we have no right whatever to 
do so; and that the strict rules of induction re¬ 
quire us to prove the vacuum before we can 
arrange this fact in the same class with the other 
instances of atmospheric pressure. But when we 
have proved it by observation, it will be said we 
have gained nothing by our general doctrine. 
True ; but all that the science entitles us to do is, 
not to draw facts we are half acquainted with 
under the arbitrary sway of our rule, but to ex¬ 
amine each fiict in all its parts, and bring it legi¬ 
timately within the rule by means of its ascer¬ 
tained resemblances—that is, classify it with those 
others to which we actually find that it bears the 
common relation. Induction gives us the right to 
expect that the same result will always happen from 
the same action operating in like circumstances; 
but it is of the essence of this inference that the 
similarity be first shown. 
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It may oe worth while to illustrate this further, 
as it is an error very generally prevailing, and 
leads to an exceedingly careless kind of inquiry. 
The fundamental rule of inductive science is, that 
no hypothesis shall be admitted—that nothing 
sliall be assumed merely because, if true, it would 
explain the facts. Thus the magnetic theory of 
iEpinus is admitted by all to be admirably con¬ 
sistent with itself, and to explain all the pheno¬ 
mena—that is, to tally exactly with the fiicts 
observed. But there is no proof at all of the 
accumulation of electrical or magnetic fluid at the 
one pole, and other fundamental positions; on the 
contrary, the fiicts are rather against them: there¬ 
fore, the theory is purely gratuitous; and although 
it would be difficult to find any other, on any sub¬ 
ject, more beautiful in itself, or more consistent 
with all the phenomena, it is universally rejected 
as a mere hypothesis, of no use or value in scien¬ 
tific research. The inductive method consists in 
only admitting those things which the facts prove 
to be true, and excludes the supposing things 
merely because they square with the facts. Who¬ 
ever makes such suppositions upon observing a 
certain number of facts, and then vaxies those sup¬ 
positions when new facts come to his knowledge, 
so as to make the theory tally with the observation 
—whoever thus goes on touching and retouching 
his theory each time a new fact is observed which 
does not fall within the original, proposition, is a 
mere framer of hypotheses, not an inductive in¬ 
quirer—a fancier, and not a philosopher. 

Now, this being the undoubted rule, does not 
the course of those fall exactly within it, who, 
laving upon a certain class of phenomena, built a 
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conclusion legitimately and by strict induction, 
employ that conclusion to explain other phenomena, 
which they have not previously shown to fall within 
the same description ? Take the example of the 
Torricellian vacuum. Having by that experiment 
proved the weight of the atmosphere, we have a 
right to conclude that a tube filled’ with water 
forty feet high would have a vacuum in the upper¬ 
most seven feet—because we know the relative 
specific gravities of water and mercury, and might 
predict from thence that the lighter fluid would 
stand at the height of thirty-three feet; and this 
conclusion we have a right to draw, without any 
experiments to ascertain the existence of a vacuum 
in the upper part of the tube. But w'e should 
have no right whatever to draw this conclusion, 
without ascertaining the specific gravities of the 
two fluids; for if we did, it would be assuming 
that the two facts belonged to the same class. So 
respecting the power of the walrus or the fly to 
walk up a vertical plane. We know the effects of 
exhausting the air between any two bodies, and 
leaving the external atmosphere to press against 
them: they will cohere. But if from thence we 
explain the support given to the walrus or the fly 
without examining their feet, and ascertaining that 
they do exhaust or press out the air—if, in short, 

wc assume the existence of a vacuum under their 
feet, merely because were there a vacuum the 
pressure of the air would produce the cohesion, 
and thus account for the phenomena—we really 
only propound a hypothesis. We suppose certain 
circumstances to exist, in order to classify the fact 
with other facts actually observed, and the exist¬ 
ence of which circumstances is necessary, in order 
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that the phenomena may be reducible under the 
same head. 

There is no reason whatever for asserting that 
this view of the subject restricts the use of induc¬ 
tion by requiring too close and cons{ant a reference 
to actual observation. The inductive principle is 
this—that from observing a number of particular 
facts, we reason to others of the same kind—that 
from observing a certain thing to happen in certain 
circumstances, we expect the same thing to happen 
in the like circumstances. This is to generalize; 
but then this assumes that we first show the iden¬ 
tity of the facts, by proving the similarity of the 
circumstances. If not, we suppose or fancy, and 
do not reason or generalize. The tendency of tlie 
doctrine that a proposition being demonstrated by 
one set of facts, may be used to explain another 
set, has the effect of making us suppose or assume 
the identity or resemblance which ought to be 
proved. The true principle is, that induction is 
the generalizing or classifying of facts by observed 
resemblances and diversities. 

Nothing here stated has any tendency to shackle 
our experimental inquiries by too rigidly narrowing 
the proof. Thus, although we are not allowed to 
.suppose any thing merely because, if it existed, 
other things would be explained; yet, when no 
other supposition will account for the appearances, 
the hypothesis is no longer gratuitous; and it con¬ 
stantly happens, that , an inference drawn from an 
imperfect induction, and which would be, on that 
state of the facts, unauthorized because equivocal 
and not the only supposition on which the facts 
could be explained, becomes legitimate on a fur¬ 
ther induction, whereby we show that, though the 
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facts first observed might be explained by some 
other supposition, yet those facts newly observed 
could to no other supposition be reconciled. Thus, 
the analytical experiment on the constitution of 
water, by passipg steam over red hot iron, is not 
conclusive, because, although it tallies well with 
the position that water consists of oxygen and hy¬ 
drogen, yet it would also tally with another sup¬ 
position, that those gases were produced in the 
process, and not merely separated from each other; 
so that neither oxygen nor hydrogen existed in the 
water any more than acid and water exist in coal 
and wood, but only their elements, aiid that, like 
the acid and water, the products of the destructive 
distillation of those vegetable substances, the oxy¬ 
gen and hydrogen were compounded and in fact 
produced by the-process. But when, beside the 
analytical, we have the synthetical experiments of 
Mr. Cavendish and Dr, Priestley *—when we find 
that by burning the two gases in a close vessel, 
they disappear, and leave a weight of water equal 
to their united weights—we have a fact not recon¬ 
cilable to any other supposition, except that of the 
composition of this fluid. It is as when, in solving 
a problem, we fix upon a point in one line, curved 

• Dr. Priestley drew no conclusion of the least value 
from his experiments. But Mr. Watt, after thoroughly 
we^hing them, by careful comparison with other mas, 
arrived at the opinion that they proved the composition of 
water. This may Justly be said to have been the discovery 
of that great tmm in chemical science. I have examined 
the evidence, and am convinced that he was the first disco¬ 
verer, in point of time, although it is very possible that Mr. 
Cavendish may have arrived at the same truth from his own 
experiments, without any knowledge of Mr. Watt’s earlier 
process of reasoning.—Sec Life of Watt, dud Paper annexed 
to M. Arago’s Eloge. 
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or straip^ht, because it answers one of the condi¬ 
tions—it may be the right point, or it may not, for 
all the other points of the line equally answer that 
condition; but when we also show that the re¬ 
maining conditions require the point to be in an¬ 
other line, and that this other intersects the former 
in the very point we had assumed, then no doubt 
can exist, and the point is evidently the one re¬ 
quired, none other fulfilling all the conditions. 

We have used the words analytical and synthe¬ 
tical as applicable to the experiments of resolution 
and composition; and in this sense these terms are 
strictly correct in reference to inductive operations. 
But the use of the terms analysis and synthesis as 
applicable to the processes of induction—the former 
being the investigation of truths by experiment or 
observation, and the latter the explaining other 
facts by means of the truths so ascertained—is by 
no means so correct, and rests upon an extremely 
fallacious analogy, if there be indeed any analogy, 
for identity, or even resemblance, there is none. 
The terms are borrowed from mathematical science, 
where they denote the two kinds of investigation 
employed in solving problems and investigating 

theorems. When, in order to solve a problem, we 

suppose a thing done which we know not how to 
do, we reason upon the assumption that the pre¬ 
scribed conditions have been complied with, and 
proceed till we find something which we already 
(xissess the means of doing. This gives us the 
construction; and the synthetical demonstration 
consists in merely retracing the steps of the analysis. 
And so of a theorem: we assume it to be true, and 
reasoning on that assumption, wc are led to some¬ 
thing which we know from other sources to be 
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true, the synthesis being the same operation re¬ 
versed. The two operations consist here, of mani¬ 
fest necessity, of the very same steps—the- one 
being the steps of the other taken in the reverse 
order. In phygics, to make the operations similar 
to these, the same facts should be the ground or 
component parts of both. In analysis, we should 
ascend not only from particulars to generals, but 
from the same particulars, and then the synthesis 
would be a descent through the same steps to the 
particular phenomena from the general fact. But 
it is a spurious synthesis, unlike the mathematical, 
and not warranted by induction, to prove the pro¬ 
position by one set of facts, and by that proposition 
to explain—that is, classify—another set, without 
examining it by itself. If we do examine it by 
itself, and find that it is such as the proposition 
applies to, then also is it such as might prove tlie 
proposition; and the synthesis is here, as in the 
case of the mathematical investigation, the analysis 
reversed. As far as any resemblance or analogy 
goes, there is even a greater affinity between the 
inductive analysis and the geometrical synthesis, 
than between those operations which go by the 
same name; and I hardly know anything in ex¬ 
perimental investigation resembling the mathema¬ 
tical analysis, unless it be when, from observing 
certain facts, we assume a position, and then infer, 
that if this be triie,_some other facts must also exist, 
wliicli we find (from other proofs) really do exist. 
This bears a resemblance ratlier to the analytical 
investigation than to the composition or synthetical 
demonstration of theorems in the ancient geometry. 
It is not the course of reasoning frequently pursued 
in experimental sciences; but a most beautiful 
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example of it occurs in the second part of Dr. 
Black’s experiments on Magnesia Alba and Quick 
Lime, the foundation of the modern gaseous che¬ 
mistry. 

Upon the whole, the use of thes 5 terms is apt to 
mislead; and, for the reasons which have been 
assigned, there seems no solidity in the division of 
inductive inquiry into the two classes.* 

• When this section was written, I had not seen Mr. 
Stewart’s learned remarks upon analysis and synthesis in the 
second volume of his Elements, nor was aware of the ob¬ 
servations of Dr. Hook, quoted by him, and which show a 
remarkable coincidence with one of the observations in the 
text. Mr. Stewart’s s{>ecu1ations do not come upon the same 
ground witli mine; but Dr. Hook having reversed the use 
of the terms analysis and synthesis in experimental science, 
affords a strong confirmation of the remark which I have 
ventured to make upon the inaccuracy of tliis application of 
mathematical language.—(See Elem. of Phil, of Human 
Mind, vol. ii. p. 354, 4to.) 



132 


A DISCOURSE OP 


PART THE SECOND. 

OF THE ADVANTAGES OF THE STUDY OF 
NATURAL THEOLOGY. 


The uses of studying the science to which our in¬ 
quiries have been directed now demand some con¬ 
sideration. These consist of the pleasures which 
attend all scientific pursuits, the pleasures and the 
improvement peculiar to the study of Natural The¬ 
ology, and the service rendered by this study to the 
doctrines of Revelation. 


SECTION. I. 

OP THE FUEASUBES OF SCIENCE. 

As we have established the position that Natural 
Theology is a branch of Inductive Science, it fol¬ 
lows t&t its truths are calculated to bestow the 
same kind of gratification which the investigation 
and the contemplation of scientific truth generally 
is fitted to give. 

That there is a positive pleasure in such re¬ 
searches and such views, wholly independent of 
any regard to the advantages derived from their 
application to the aid of man in his physical neces- 
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sities, is quite undeniable. The ascertaining by 
demonstration any of tiie great truths in the mathe¬ 
matics, or proving by experiment any of the im¬ 
portant properties of matter, would give a real 
and solid pleasure, even were it certain that no 
practical use could be made of eifher the one or 
the other. To know tt>at the square of the h^po- 
thenuse is always exactly equal to the sum of the 
squares of the sides of a right-angled triangle, 
whatever be its size, and whatever the magnitude 
of the acute angles, is pleasing; and to be able to 
trace the steps by which the absolute certainty of 
this proposition is established is gratifying, even if 
we were wholly ignorant tliat the art of gliding a 
ship through the pathless ocean mainly, depends 
upon it. Accordingly we derive pleasure from 
rising to the contemplation of the much more 
general truth, of which the discovery of Pytha¬ 
goras (the 47th proposition of the First Book of 
Euclid) is but a particular case, and which is also 
applicable to all similar triangles, and indeed to 
circles and ellipses also, described on the right- 
angled triangle’s sides; and yet that general pro¬ 
position is of no use in navigation, nor indeed in 
any other practical art. In like manner, the plea¬ 
sure deriv^ from ascertaining that the pressure of 
the air and the creation of a vacuum alike cause 
the rise of the mercury in the barometer, and give 
the power to flies of walking on the ceiling of a 
room, is wholly independent of any practical use 
obtained from the discovery, inasmuch as it is a 
pleasure superadded to that of contemplating the 
doctrine proved by the Torricellian experiment, 
which had conferred all its practical benefits long 
before the cause of the fly’s power was found out. 

I. K 
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Thus again it is one- of the most sublime truths in 
science, and the contemplation of which, as mere 
contemplation, affords the greatest pleasure, that 
the same power which makes a stone fall to the 
ground keeps the planets in their course, moulds 
the huge mass(& of those heavenly bodies into their 
appointed forms, and reduces to perfect order all 
the apparent irregularities of the system: so that 
the handful of sand which for an instant ruffles 
the surface of the lake, acts by the same law which 
governs, through myriads of ages, the mighty 
system composed, of myriads of worlds. There is 
a positive pleasure in generalizing facts and argu¬ 
ments—in perceiving the wonderful production of 
most unlike results from a few very simple princi¬ 
ples—in finding the same powers or agents re-ap- 
pearing in different situations, and producing the 
most diverse and unexpected effects—in tracing 
unexpected resemblances and differences—in ascer¬ 
taining that truths or facts apparently unlike are 
of the same nature, and observing wherein those 
apparently similar are various : and this pleasure 
is quite independent of all considerations relating 
to practical application ; nay, the additional know¬ 
ledge that those truths are susceptible of a bene¬ 
ficial application gives a further gratification of 
the like kind to those who are certain never to have 
the opportunity of sharing the benefits obtained, 
and who indeed may earnestly desire never to be 
in the condition of being able to share them. 
Thus, in addition to the pleasure received from 
contemplating a truth in animal physiology, we 
have another gratification from finding tltat one of 
its corollaries is the construction of an instrument 
useful in some painful surgical operation. Yet, 
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assuredly, we hare no desire ever to receive advan- 
tage frotn this corollary; and our scientific gratifi¬ 
cation was wholly without regard to any such view. 
In truth, generalizing—the discovery of remote 
analogies—of resemblances among unlike objects 
—forms one of the most pleasing employments of 
our faculties in every department of mental exer¬ 
tion, from the most severe investigations of the 
mathematician to the lightest efforts of the wot. 
To trace the same equality, or other relation, be¬ 
tween figures apparently unlike, is the chief glory 
of the geometrician; to bring together ideas of 
the most opposite description, and show them in 
unexpected, yet'when suddenly pointed out, unde¬ 
niable connexion, is the very definition of wit. 
Nay, the proposition which we have just enun¬ 
ciated is a striking instance of the same general 
truth; for wfi have been surveying the resemblance, 
or rather the identity, in one important particular 
of two pursuits, in all other respects the most 
widely remote from each other—mathematics and 
wit. 

If the mere contemplation of scientific truth is 
the source of real gratification, there is another 
pleasure, alike remote from all reference to prac¬ 
tical use or benefit, and which is obtain^ by 
tracing the investigations and demonstration—the 
steps that lead analytically to the discovery, and 
synthetically to the proof of those truths. This 
is a. source of pleasure, both by giving us the 
assurance that the propositions of generalization 
—the statements of resemblance and diversity—are 
h-ue in themselves, and also by the consciousness of 
power which it imparts, and the feeling of diffi¬ 
culty overcome which it involves. We feel grati- 
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lied when we have closely-followed the brilliant 
induction which led Newton to the discovery that 
white is the union of all colours, and when we 
have accompanied him in the series of profound 
researches, from the invention of a new calculus 
or instrument of investigation, through innumera¬ 
ble original geometrical lemmas, • to the final de¬ 
monstration that the force of gravitation deflects 
the comet from the tangent of its elliptical orbit i 
and we feel the gratification., because the pursuit 
of these investigations assures us that the marvel¬ 
lous propositions are indeed true—because there is 
a consciousness of man’s power in being able to 
penetrate so far into the secrets of nature, and 
search so far into the structure of the universe— 
and because there is a pleasure, which we enjoy 
imlividually, in having accomplished a task of con¬ 
siderable difficulty. In these gratifications, de¬ 
rived from the contemplation and the investigation 
of general laws, consists the Pleasure of Science 
properly so called, and apart from all views of 
deriving particular advantages from its application 
to man’s use. 

This pleasure is increased as often- as we find 
that any scientific discovery is susceptible of prac¬ 
tical applications. The contemplation of this 
adaptation is pleasing, independent of any regard 
to our own individual advantage, and even though 
we may desire never to be in a condition to reap 
benefit from it. We sympathize, perhaps, with 
those who may be so unfortunate as to require the 
aid afforded by such applications to relieve and 
assuage pain ; but the mere knowledge that such 
a corollary follows from the discovery of the scien¬ 
tific truth is pleasing. Of course the gratification 
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is increased, if we know that individually we shall 
profit by it, and we may perhaps always more or 
less contemplate this possibility; but this is a plea¬ 
sure, properly speaking, of a different kind from 
that which science, as such, bestows, 

The branch of science which we are here particu¬ 
larly considering diffem in no respect from the 
other departments of philosophy in the kind of 
^tification which it affords to those who cultivate 
it. Natural Theology, like the other sciences, 
whether physical or mental, bestows upon the 
student the pleasures of contemplation—of gene¬ 
ralization ; and it bestows this pleasure, in an emi¬ 
nent degree. To trace de-sign in the productions 
and in the operations of nature, or in those of the 
human understanding, is, in the strictest sense of 
the word, generalization, and consequently pro¬ 
duces the same pleasure with the generalizations 
of physical and of psychological science. Every 
part of the foregoing reasoning, therefore, applies 
closely and rigorously to the study of Natural 
Theology. Thus, if it is pleasing to find that the 
properties of two curves so exceedingly unlike as 
the ellipse and the hyperbola closely resemble each 
other, or that appearances so dissimilar as the 
motion of the moon and the fall of an apple from 
the tree are different fonns of the same fact, it 
affords a pleasure of the same kind to discover that 
the light of the glow-worm and the song of the 
nightingale are both provisions of nature for the 
same end of attracting the animal’s mate, and con¬ 
tinuing. its kind—that the peculiar law of attrac¬ 
tion pervading all matter, the magnitude of the 
heavenly bodies, the inclination of the planes they 
move in, and the directions of their courses, are all 
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SO contrived as to niRke their mutual actions, and 
the countless disturbances thence arising, all secure 
a perpetiial stability to the system which no other 
arrangement could attain. It is a highly pleasing 
contemplation,of the self-same kind with those of 
the other sciences to perceive every where' design 
and adaptation—to discover uses even in things 
apparently the most accidental—to trace this so 
constantly, that where peradventure we cannot 
find the purpose of nature, we never for a moment 
suppose ■ there was none, but only that we have 
hitherto failed in finding it out—and to arrive at 
the intimate persuasion that all seeming disorder 
is harmony—all chance, design—and that nothing 
is made in vain. Nay, things which in our igno¬ 
rance we liad overlooked as unimportant, or even 
complained of as evils, fill us afterwards Avith con¬ 
tentment and deliglit, when Ave find that they are 
subservient to the most important and beneficial 
uses. Thus inflammation and the generation of 
matter in a wound we find to l>e the eflJbrt which 
Nature makes to produce new flesh, and effect the 
cure ; the opposite hinges of the valves in the veins 
and arteries are the means of enabling the blood 
to circulate; and so of innumerable other arrange¬ 
ments of the animal economy. So, too, there is 
the highest gratification derived from observing 
that there is a perfect unity, or, as it has been 
called, 'Apersonality, in the kind of the contriv¬ 
ances in which the universe abounds; and truly this 
peculiarity of character or of manner, ■ as other 
writers have termed it, affords the same species of 
pleasure which we derive from contemplating ge¬ 
neral resemblances in the other sciences. 

We may close this liranch of the subject with 
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the observation that those 6ther sciences have often 
in their turn derived aid from Natural Theology, at 
least from the speculation of Final Causes, for which 
they, generally speaking, lay the foundation. Many 
discoveries in the physiology both of animals and 
plants owe their origin to some arrangement or 
structure being remarked, the peculiar object of 
which was not known, and the ascertaining of 
which led to the knowledge of an Important truth. 
The well-known anecdote of Harvey related by 
Mr. Boyle is the best example of this which can be 
given. In his tract on Final Causes he thus writes: 
“ I remember that when I asked our famous Har¬ 
vey, in the only discourse I had with him (which 
was but a while bdfore he died), what were the 
things that induced him to think of a circulation 
of the blood, he answered me, tliat when he took 
notice that the valves in the veins of so many parts 
of the body were so placed that they gave free 
passage to the blood towards the heart, but opposed 
the passage of the venal blood the contrary way, 
he was incited to imagine that so provident a cause 

as Nature had nqt so placed so many valves without 
design, and no design seemed more probable than 
that since the blood could not well, because of the 
interposing valves, be sent by the veins to the 
limbs, it should be sent through the arteries, and 
return through the veins whose valves did not 
oppo.se its course that way."* Even the arts have 
borrowed from the observation of the animal 
economy. Those valves ■—the hollow bones of 
birds—the sockets of the joints—^have all furnished 
suggestions upon which some of our most useful 

* Disquisition about the Final Causes of Natural Things. 
—Works, vol. V. p. 427. 4to. 
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machinery is constructed. Nor can any abuse 
arise from this employment of the argument, so 
long as we take care only to let it occupy the sub¬ 
ordinate place of a suggestor—an originator of 
inquiry—and never suffer it to usurp the station of 
a sole guide, *or a substitute for that induction 
which alone can be relied on in forming our con¬ 
clusions. The ancients were ignorant of this cau¬ 
tion, and would probably have rested satisfied with 
the consideration which only set Harvey upon 
making experiments, instead of proving in this way 
what the argument from Final Causes only rendered 
probable. Hence much of wjiat, as we have already 
explain^, Lord Bacon has said upon the subject of 
this speculation, abused as it certainly has been in 
all ages, but especially in ancient times. 
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SECTION II. 

OP THE PliEASUKE AND IMPROVEMENT PECULIAB 
TO NATURAL THEOLOGY. 

Hitherto we liave only shown that the gratifica¬ 
tion which the contemplation of scientific truth is 
calculated to bestow bdongs to Natural Theology 
in common with the other branches of philosophy. 
But there are several consider^ions which make 
it plain that the pleasure must be greater which 
flows from the speculations of this than any which 
the other sciences confer. 

In the first place, the nature of the truths with which 
Natural Theology is conversant is to be considered. 

They relate to the evidences of design, of contrivance, 

of power, of wisdom, of goodness, but let us only say 
of design or contrivance. Nothing can be more gra¬ 
tifying to the mind than such contemplations: tliey 
afford great scope to the reasoning powers j they exer¬ 
cise the resources of our ingenuity; they give a new 
^aspect to the most ordinary appearances; they im- 
I)art life, as it were, to dead matter; they are con¬ 
tinually surprising us witli novel and unexpected 
proofs of intentions plainly directed to a manifest 
object. If some scoflers and superficial persons 
despise the enthusiasm with which these investiga¬ 
tions have at times been pursued, and hold the 
exercise given by them to the ingenuity of inquirers 
to be rather a play of imagination than of reason¬ 
ing, it is equally undeniable that in some of the 
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most important and most practically , useful of the 
sciences, design, so fer from being a matter of fan¬ 
ciful conjecture, is always assume as incontestable, 
and the inquiry, often with a merely practical 
view, is confine^ to discovering what the object of 
the design is. Thus, when the physiologist has 
discovered som^ part of the animal body before un¬ 
known, or observed some new operation of tJie 
knowi^ organs, he never doubts that design exists, 
and that some end is to be answered. This he takes 
for granted without any reasoning;' and he only 
endeavours to find out what the purpose is—what 
use the part can have—what end the operation is 
intended to accon^ish ; never supposing it possible 
that either the part could be created, or the func¬ 
tion appointed, without an object. The investiga¬ 
tion conducted upon the assumption of this postu¬ 
late has frequently led to the most briHiant dis¬ 
coveries—among others, as we have just seen, to 
by ftiT the most important ever made in physiolo¬ 
gical science. For the mere exercise of the intel¬ 
lectual faculties, or gratification of scientific curi¬ 
osity, we may refer to almost all the singular 

phenomena which form the bases of the reasonings 
as to design—the structure of the ear, and still 
more of the eye—the circulation of the blood—the , 
physiology of the foetus in the womb, as con¬ 
trasted with the economy of the bom animal, and 
the prospective contrivances of a system which, 
tmfil the birth, is to be wholly useless—the struc¬ 
ture of the eye and the nictitating membrane in 
ditferent birds, and the haw in certain quadrupeds— 
the powers of the eye in birds of prey—perhaps 
more than anything else, the construction of their 
cells by bees, according to the most certain prin- 
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ciples discovered by men only with the help of the 
most refined analytical calculus. The atheist can 
only deny the wonderful nature of such operations 
of instinct by the violent assumption that the bee 
works as the heavenly bodies roll, and that its 
mathematically correct operations'are no more to 
be -woiidered at than the equally mathematically 
adjusted movements of the planets—a truly vio¬ 
lent assumption, and especially of those who 
angrily deny that men have a soul differing in 
kind from the sentient principle in the lower 
animals. 

Secondly. The universal recurrence of the facts 
on which Natural Theology rwts deserves to be 
regarded as increasing the interest of this science. 
The other sciences, those of Physics at least, are 
studied only when we withdraw from all ordinary 
pursuits, and give up our meditations to them. 
Those which can only be prosecuted by means of 
experiment can never be studied at all without 
.some act of our own to alter the existing state of 
things, and place nature in circum-stances which 
force her by a kind of question, as Lord Bacon 
phrases it, to reveal her secrets. Even the sciences 
which depend on observation have their fields spread 
only here and there, hardly ever lying in our way, 
and not always accessible when we would go out 
of our way to walk in them. But there is no place 
where the evidenees of Natural Religion are not 
distributed in ample measure. It is equally true 
that those evidences continually meet us in all the 
other branches of science. A discovery made in 
these almost certainly involves some new proofs of 
design in the formation and government of the 
universe. 
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Thirdly and chiefly. Natural Theplo^ stands 
far above all odier sciences from the sublime and 
elevating nature of its objects. It tells of the 
creation of all things—of the mighty power that 
f^hioned and that sustains the universe—of the 
exquisite skill that contrived the win^, and beak, 
and feet of insects invisible to the naked eye—and 
that lighted the lamp of day, and launched into 
space comets a thousand times larger than the 
earth, whirling a million of times swifter than a 
cannon ball, and burning with a heat which a 
thousand centuries could not quench. It exceeds 
the bounds of mat^ial existence, and raises us from 
the creation- to thvlA.uthor of Nature. Its office is, 
not only to mark what things are, but for wliat 
purpose they were made by the infinite wisdom of 
an all-powerful Being, with whose existence and 
attributes its high prerogative is to bring us ac¬ 
quainted. If we prjze, and justly, the delightful 
contemplations of the other sciences; if we hold it 
a marvellous gratification to have ascertained ex¬ 
actly the swiftness of the remotest planets—the 
number of grains that a piece of lead would weigh 
at their surfaces—and the degree in which each 
has become flattened in shape by revolving on its 
axis; it is surely a yet more noble employment of 
our faculties, and a still higher privilege of our 
nature, humbly, but confidently, to ascend from the 
universe to its Great First Cause, and investigate 
the unity, the personality, the intentions, as well 
as the matchless skill and mighty power of Him 
who made and sustains and moves those prodigious 
bodies, and all that inhabit them. 

Now, all the gratification of which we have been 
treating is purely scientific, and wholly independent 
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of any views of practical benefit resulting from the 
science of Natural Theology. The pleasure in 
question is merely that double gratification which 
every science bestows—namely, the contemplation 
of truth, in tracing resemblances, and diflerences, 
and the perception of the evidence by which that 
truth is established. Natural Theology gives this 
double pleasure, like all other branches of science 
—^like the mathematics—like physics—and would 
give it if we were beings of an oMer different from 
man, and whose destinies never could be affected 
by the truth or the falsehood of the doctrines in 
question. Nay, we may put a^ill stronger case, 
one analogous to the instance ^ven above of the 
pleasure derived from contemplating some fine 
invention of- a surgical instrument. Persons of 
such lives as should make it extremely desirable to 
them that there was no God, and no Future State, 
might very well, as philosophers, derive gratifica¬ 
tion from contemplating the truths of Natural 
Theology, and from, following the chain of evi¬ 
dence by which these are established, arid might, 
in such sublime meditation, find some solace to the 
pain which reflection upon the past and fears of the 

future are calculated to inflict upon them. 

But it is equally certain that the science derives 
an interest incomparably greater from the con¬ 
sideration that Ve ourselves, who cultivate it, are 
most of all concerned in its truth—that our own 
highest destinies are involved in the results of the 
investigation. This, indeed, makes if, beyond all 
doubt, the most interesting of the sciences, and 
sheds on the other branches of philosophy an in¬ 
terest beyond that which otherwise belongs to 
them, rendering them more attractive in proper* 
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tion as they connect tJiemselves with this grand 
branch of human knowledge, and are capable of 
being made subservient to its uses. See only in 
what contemplations the wisest of men end their 
most sublime inquiries! Mark where it is that a 
Newton finally heposes after piercing tlie thickest 
veil that envelopes nature—grasping and arresting 
in their course the most subtle of her elements and 
the swiftest—traversing the regions of boundless 
space—exploring worlds beyond the solar way— 
giving out the law which binds the universe in 
eternal order! He rests, as by an inevitable ne¬ 
cessity, upon the contemplation of the Great First 
Cause, and holds il his highest glory to have made 
the evidence of his existence, and tlie dispensations 
of his power and of his wisdom, better understood 
by men. 

If such are tlie peculiar pleasures which apper¬ 
tain to this science, it seems to fellow that those 
philosophers are mistaken who would restrict us to 
a very few demonstrations, to one or two instances 
of design, as sufficient proofs of the Deity’s power 
and skill in the creation of the world. That one 
sufficient proof of this kind is in a certain sense 
enough cannot be denied: a single such proof over¬ 
throws the dogmas of the atheist, and dispels the 
doubts of the sceptic; but is it enough to the gra¬ 
tification of the contemplative miifd ? The great 
multiplication of proofs undeniably strengthens our 
positions; nor can we ever affirm respecting the 
theorems in a science not of necessary but of con¬ 
tingent truth, that the evidence is sufficiently cogent 
without variety and repetition. But, independently 
Altogether of this consideration, the gratification is 
renewed by each instance of design which we are 
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led to contemplate. Each is ditFerent from the 
other. Eacli step renews our delight. The finding 
that at every step we make in one science, and 
with one object in view, a new proof is added to 
those before possessed by another science, afibrds a 
perpetual source of new interest and fresh enjoy¬ 
ment. This would be true if the science in ques¬ 
tion were one of an ordinary description. But 
when we consider what its nature is—how inti¬ 
mately connected with our highest concerns—how 
immediately and nece^rily leading to tlie religious 
adoration of the Supreme Being—-can we doubt 
that the perpetually renewed proofs of his power, 
wisdom, and goodness tend to fi» and to transport 
the mind, by the constant nourishment thus af¬ 
forded to feelings of pure and rational devotion ? 
It is, in truth, an exercise at once intellectual and 
moral, in which the highest faculties of the under¬ 
standing and the warmest feelings of the heart alike 
partake, and in which not only without ceasing to 
be a philosopher the student feels as a man, but in 
which the more warmly his human feelings are 
excited, the more philosophically he handles the 
subject. What delight can be more elevating, more 
truly .worthy of a rational creature’s enjoyment, 
than to feel, wherever wo tread the paths of scien¬ 
tific inquiry, new evidence springing up around our 
footsteps—new traces of divine intelligence and 
power meeting our eye! We are never alone; at 
least, like the old Roman, we are never less alone 
than in our solitude. We walk with the Deity; 
wo commune with the great First Cause, who .sus¬ 
tains at every instant what th0 word of his power 
made. The delight is renewed at each step of our 
progress, though as far as evidence is concerned we 
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have long ago had proof enough. But that is no 
more a reason for casing to contemplate the sub¬ 
ject in its perpetually renovated and varied forms, 
than it would be a reason for resting satisfied with 
once seeing a long-lost friend, that his existence had 
been sufficiently proved by one interview. Thus, 
instead of restricting ourselves to the proofs alone 
required to refute atheism or remove scepticism, we 
should covet the indefinite multiplication of evi¬ 
dences of design and skill in. the universe, as sub¬ 
servient in a threefold way to purposes of use and 
of gratification : first, as strengthening the founda¬ 
tion whereupon the system reposes; secondly, as 
conducive to the ordinary purposes of scientific' 
gratification: each instance being a fresh renewal 
of that kind of enjoyment; and thirdly, as giving 
additional ground for devout, pleasing, and whole¬ 
some adoration of the Great First Cause who made 
aud who sustains all nature. 

. It is, therefore, manifest that, instead of resting 
satisfied with details and reasons barely sufficient 
to prove the existence of design in the universe, 
the p;ratification of a laudable scientific curiosity, 
and the proper indulgence of rational devotion, re¬ 
quire that every occasion should be taken of exhi¬ 
biting those evidences upon which the system of, 
'Natural Theology rests. The professed treatises 
upon that science do not suffice for this purpose, 
although they ought unquestionably to enter largely, 
and with very great variety of illustration, into the 

proofs ;* but each several branch of science, natural 

and moral, should have a constant reference to this, 
and should never fail to apply its peculiar doctrines 
towards the proof and the illustration of the doc¬ 
trines of Natural Theology. ' 
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SECTION III. 

ON THE CONNEXION BETWEEN NATDHAL AND 
REVEALED RELIGION. 

The ordinary arguments against Natural Theology 
with which, we have to contend are those of atheists 
and sceptics; of persons who deny the existence of 
a First Cause, or who involve the whole question 
in doubt; of persons who think they see a balance 
of reason for denying the existence of a Deity, or 
who consider the reasons on both sides as so equally 
poised that it is impossible to decide either way. 
An objection of a very different - nature has some¬ 
times proceeded, unexpectedly, from a very different 
quarter—the friends of Revelation—who have been' 
known, without due reflection, to contend that by 
the light of unassisted reason we can know abso¬ 
lutely nothing of God and a Future State. They 
appear to be alarmed lest the progress of Natural 
Religion should prove dangerous to the acceptance 
pf Ibavealed; lest the former should, as it were, 
be taken as a substitute for the latter. They argue 
as if the two systems were rivals, and whatever 
credit the one gained, were so much lost to the 
other. They seem to think that if any discovery 
of a First Cause and another world were made by 
natural reason, it would no longer be true that 
“ life and immortality were brought to light by 
the gospel.” Although these reasoners are neither 
the most famous advOeate-s of revelation, nor the 

I. I. 
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mo$t enlightened, we yet may do well to show the 
groundlessness of the alarms which they would 
excite. 

1. In the first place, it is worthy of our con¬ 
sideration that the' greatest advocates of Natural 
Theology have always been sincere and even zeal¬ 
ous Christians. The names of Ray, Clarke, Der- 
ham, Keill, Paley, attest the truth of this asser¬ 
tion. None of these was likely to lend his support 
to any system, the evidence of which put the out¬ 
works of Christianity in jeopardy. Some of them, 
as Clarke and Paley, have signalized themselves us 
strenuous and able defenders of the truth of Reve¬ 
lation. Derham actually delivered his celebrated 
work on the great truths of»Natural Theology as 
a series of sermons preached in Bow Church, at a 
Lecture for the promotion of the Christian religion, 
founded by Mr. Boyle. At the same Lecture, in 
St. Paul’s, was delivered Dr. Clarke’s argument 
a priori, and indeed his whole “ Evidence of Na¬ 
tural and Revealed Religion,” as well as his “ De¬ 
monstration of the Being and Attributes of God 
and Dr. Bentley, the first preacher upon that foun* 
dation, delivereii in like manner as sermons his 
argument in favour of Natural Religion from the 
structure of the human mind, the animal body, 
and the universe at large. 

This Lecture was expressly founded by Mr. 
Boyle in support of the Christian religion ; and no 
reference to Natural Theology, apart from its uses 
in supporting Revelation, is to be found in the 
terms of the gift. The sul:ject of the eight ser¬ 
mons is to be, in the words of the will, “ The proof 
of the Christian religpon against notorious infidels, 
viz. atheists, theists, Pagans, Jews, and Mahome- 
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tans, not descending lower to any controversies that 
are among Christians themselves.” Yet the great 
Christian divines whom we have named .so construed 
these words as to include a proof of Natural Re¬ 
ligion among the most essential arguments for 
Christianity ; and almost as many of the sermons 
preached at the Boyle Lecture, during the first 
forty years after its foundation, relate to the doc¬ 
trines of Natural Theology as to those of Revela¬ 
tion. So far were the divines of that day from 
holding the two subjects as hostile to each other.* 

2. put, secondly, Natural Theology is most 
serviceable to the support of Revelation. All the 
soundest arguments in behalf of the latter presup¬ 
pose the former to be admitted. Witness the pro¬ 
found work of Butler, his “ Analogy of Natural 
and Revealed Religion to the Order of Nature,” 
the most ai^mentative and philosophical defence 
of Christianity ever submitted to the world. But 
Lardner and Paley, and all other writers on the 
same side, abound in references to Natural Theo¬ 
logy, and in the course of their reasonings assume 
its truth as postulates. 

We may suppose that those practised controver¬ 
sialists and zealous Christians did not make such 
assumptions gratuitously. We may safely give 
them credit for not resting their case upon more 
pustulates than the exigency of the argument re¬ 
quired. Such a course, if unnecessary, would have 
been most unskilful, and might have proved dan¬ 
gerous by opening the door to new attacks. But 

* If any one will read the vituperation rather'than sermon 
against inndels with which Dr. Bentley commences his dis¬ 
courses upon Natural Religiotv he will see no reason to 
doubt the zeal for Christianity of that most learned preacher. 
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they are not peculiar in their view of, the subject. 
Boyle and Newton were as sincerely attached to 
Christianity as any men in any age, and they are 
likewise the most zealous advocates of Natural 
Religion, Lord Bacon, though imbued perhaps 
with a certain'degree of prejudice bn this subject, 
but of a philosophical and not a polemical origin, 
distinctly places the truth of Natural Religion at 
the entrance of theological study, and regards the 
evidences of Revelation as founded upon the pre¬ 
vious demonstration of Natural Theology. “ The 
latter,” he says, “ is the key of the form^, and 
opens our understanding to the genuine .spirit of 
the scriptures, but also unlocks our belief, so that 
we may enter upon tlie serieus contemplation of 
the divine Power, the characters of which are so 
deeply graven in the works of the creation.”* He 
elsewhere also lays it down as clear that atheism is 
to be refuted not by miracles but by the contem¬ 
plation of-nature, and accurately takes the distinc¬ 
tion between Revelation and Natural Religion; 
that the former declares the will of God as to the 
worship most acceptable, while the latter teaches 
his existence and powers, but is silent as to a 
ritual. 

3. Accordingly we proceed a step farther, and 
assert, thirdly, that it is a vain and ignorant thing 
to suppose that Natural Theology is not necessary 
to the support of Revelation. Thd» latter may be 
untrue, thougli the former be admitted. It may 
be proved, or allowed, that there is a God, thougli 
it be denied that he ever sent any message to man, 
through men or other intermediate agents; as in- 


De Dig. ct Aug. lib. i. f De Dig. lib. in. c. 2. 
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deed the Epicureans believed in the existence of 
tlie gods, but held .them to keep wholly aloof from 
liumart afi^rs, leaving the world, physical as well 
as moral, to itself, without the least interference in 
its concerns.* But Revelation canpot be true if 
Natural Religion is false, and cannot be demon¬ 
strated strictly by any argument, or established by 
any evidence, without' proving or assuming the 
latter. A little attention to the subject will, clearly 
prove this proposition. 

Suppose it were shown by incontestable proofs 
that a messenger sent immediately from heaven had 
appeared on the earth; suppose, to make the case 
more strong against our argument, that this mes¬ 
senger arrived in otir own days, nay appeared 
before our eyes, and showed his divine title to have 
his message believed by performing miracles in our 
presence. No one can by possibility imagine a 
stronger case; for it excludes all arguments upon 
the weight or the fallibility of testimorfy • it as¬ 
sumes all the ordinary difficulties in the way of 
Revelation to be got over. Now, even this strong 
evidence would not at all establish the truth of the 
doctrine promulgated by the messenger; for it 
would not show that the story he brought was 
worthy of belief in any one particular except his 
supernatural powers. These would be demon¬ 
strated by his forking miracles. All the rest of 

* It is singular, too, that this sect inculcated religious 
duties towards the gods, whom nevertheless they neither be¬ 
lieved to he the creators nor governors of the universe. 
Cicero says of its founder, “ De sanctitate, de pietate adver- 
sus deos hbroB scripsit Kpienrus. At quomodo in his loqui¬ 
tur? ut Coruncanum, ut Scsevolam, pontifices maximos, te 
audire dicas." “ You would think,” says he, “ to hear him, 
it was our high-priests descanting upon holiness and piety,” 
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his statement would rest on his assertion. But a 
being capable of working miracles might very well 
be capable of deceiving us. The. possession of 
power does not of necessity exclude either fraud of 
malice. This messenger might come from an evil 
as well as from a good being; he might come from 
more beings than one; or he might cOme from one 
being of many existing in the universe. When 
Christianity was first promulgated, the miracles of 
Jesus were not denied by the ancientsbut it was 
asserted that they came from evil beings, and that 
he was a magician. Such an explanation was con- ■ 
sistent with the kind of belief to which the votaries 
of polytheism were accustomed. They were habi¬ 
tually credulous of miracles and of divine inter¬ 
positions. But their argument was not at all 
unphilosophical. There is nothing whatever in¬ 
consistent in the power to work miracles being 
conferred upon a man or a minister by a super¬ 
natural being, who is either of limited power him¬ 
self, or of great malignity, or who is one of many 
such beings. Yet it is certain that no means can 
be devised for attesting the supernatural agency of 
any one, except such a power of working miracles; 
therefore, it is plain that no sufficient evidence can 
ever be given by direct Revelation alone in favoui 
of the great truths of religion; The messenger in 
question might have power to work^iracles with¬ 
out end, and yet it would remain unproved, either 
that God was omnipotent, and one', and benevolent, 
or that he destined his creatures to a future state, 
or that he had made them such as they art in their 
present state. All this might be true, indeed; but 
its truth would'rest only on the messenger’s asser¬ 
tion, and upon whatever internal evidence the 
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nature of his communicatiou afforded; and it might 
be false, without the least derogation to the truth 
of the fact that he came from a superior being, 
and possessed the power of suspending the laws of 
nature. 

But the doctrines of the existence of a Deitv 
and of his attributes, which Natural. Religion 
teaches, preclude the possibility of such ambi¬ 
guities and remove all those difRculties. We thus 
learn that the Creator of the world is one and the 
same; and we come to know his attributes, not 
merely of power, which alone the direct commu¬ 
nication by miracles could convey, but of wisdom 
and goodness. Built upon this foundation, the 
message of Revelation becomes at once unimpeach¬ 
able, and invaluable. It converts every Inference 
of reason into certainty, and, above all, it commu¬ 
nicates the Divine Being’s intentions respecting 
our own lot with a degree of precision which the 
inferences of Natural Theology very imperfectly 
possess. This, in truth, is the chief superiority 
of Revelation, and this is the praise justly given 
to the Gospel in sacred writ—not that it teaches 
the being and attributes of God, but that it brings 
life and immortality to light. 

. It deserves, however,, to be remarked, in perfect 
consistency with the argument which has here 
been maintained, that no mere Revelation, no direct 
message, howdVer avouched by miraculous gifts, 
could prove the faithfulness of the promises held 
out by ‘the messenger, excepting by the slight in¬ 
ference which the nature of the message might 
afford. The portion of his credentials which con¬ 
sisted of h'ls miraculous powers could hot prove 
it. ■ For unless we had first ascertained the unity 
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and the benevolence of the being that sent him, as 
those miracles only prove power, he might be sent 
to! deceive us ; and thus the hopes held out by him 
might be delusions. The doctrines of Natural 
Religion here come to our aid, and secure our 
belief to the messenger of one Being, whose good¬ 
ness they l^ave taught us to trust. 

4. In other respects, the services of Natural 
Religion are far from inconsiderable, as subsidiary 
to, and co-operative with, the great help of Reve¬ 
lation.’ Thus, were our whole knowledge of the 
Deity drawn from Revelation, its foundation must 
become weaker and weaker as the distance in point 
of time increases from the actual interposition. 
Tradition, or the evidence of testimony, must of 
necessity be its only proof: for perpetual miracles 
must be wrought to give us evidence by our own 
senses. Now, a perpetual miracle is a contradic¬ 
tion in terms; for the exception to, or suspension 
of, the laws of nature so often repeated would 
destroy the laws themselves, and with the laws 
the force of the exception or suspension. Upon 
testimony, then, all Revelation must rest. Every 
age but the one in which the miracles were 
wrought, and every country but the one that wit¬ 
nessed them—indeed, all the people of that country, 
itself save those actually present—must receive 
the proofs which they afford of Divine interposi¬ 
tion upon the testimony of eye-witnesses, and of 
those to whom eye-witnesses told it. Even if the 
miracles were exhibited before all the nations of 
one age, the next must believe upon the authority 
of tradition, and if we suppose the interposition 
to be repeated from time to time, each repetition 
would incalculably weaken its force, because the 
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laws of nature, though not wholly destroyed, as 
they must be by a constant violation, would yet 
lose ' their prevailing force, and each exception 
would become a slighter proof of sujKmatural 
agency. It is far otherwise with the proofs of 
Jiatural Eeligion; repetition only strengthens and 
extends them. We are by no means afilrming that 
Revelation would lose its sanction by lapse of 
time, as long as it had the perpetually new and 
living evidence of Natural Religion to support it. 
We are only showing the use of that evidence to 
Revelation, by examining the inevitable conse¬ 
quences of its entire removal, and seeing how ill 
supported the truths of Revelation would be, if the 
prop were withdrawn which they borrow from 
Natural Theology; for then they would rest upon 
tradition alone.* 

In truth, it is with Natural Religion as with 
many of the greatest blessings of our sublunary 
lo?: they are so common, so habitually present 
to and enjoyed by us, that we become insensible 
of their value, and only estimate them aright when 
we lose them, or fancy them lost. Accustomed 
to handle the truths of Revelation in connexion 

with, and in addition to, those of Natural Theology, 

.and never having experienced any state of mind in 
which we were without the latter, we forget how 
essential they are to the former. As we are wont 
to forget the existence of the air we constantly 
breatlie until put in mind of it by some violent 
change threatening suffocation, so it requires a 
violent fit of abstraction to figure to ourselves tlie 
state of our belief in Revelatiob were the lights of 


* Note V. 
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natural relimon withdrawn. The existence and 
attributes of a God are so familiarly proved by 
every thing around us, that we can hardly picture 
to ourselves the state of our belief in this great 
truth, if we only knew; it by the testimony borne 
to miracles, which, however authentic, were yet 
wrought in a remote age and di^nt region.* 

5. The use of Natural Theology to the believer 
in Revelation is equally remarkable in keeping 
alive the feelings of piety and'devotion. As this' 
topic has occurred under a former head, it js only 
to be presented here in close .connexion wiA Re¬ 
vealed Religion. It may be observed, then, that 
even the inspired penmen have constant recourse 
to the views which are derived from the contem¬ 
plation of nature when they, would exalt- the Deity 
by a description of his attributes, or inculcate sen¬ 
timents of devotion towards him. “ How excel¬ 
lent,” says the Psalmist, “ is thy name in all tj^ior 
earth; thou hast set thy glory above the heavens. 

[ will consider the heavens, even the wor.k of thy 
fingfers; the moon and the stars which thou hast 
ordained.” See also that singularly beautiful 
poem the 139th Psalm; and the Book bf.Jobl 
from the 38th to the 41st chapter. 

It is remarkable how little is to be fouhd;> of 
particularity and precision in any thing th^ has 
been revealed to us respecting the nature of the 
Godhead. For the wisest purposes it has pleased 

* Mr. Locke has said, upon a similar question, “ He that 
takes away Heason to make way for Revelation puts out the 
light of lx)th; and does much about the same as if he would 
persuade a man to put out his eyes, the better to receive the 
remote light of an invisible star by a telescope.”—(Human 
Understanding, iv. 19, 4.') 
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Providence to veil in awful mystery almost all the 
attributes of the Ancient of Days beyond wliat 
natural reason teaches. By direct interposition, 
through miraculous agency, we become acquainted 
with his will, and are made morQ certain of his 
existence; but his peculiar attributes are nearly 
the same in the volume of Nature and in that of 
his Revealed word.* 

* Archbishop Tillotson has pronounced an authoritative 
opinion in favour of Natural Religion, as essential to the 
prqoftjf Revealed. His admirable Sermons abound in such 
statements—thus, in the 41st, “ Unless we be first firmly per¬ 
suaded of the providence of God, and of his particular care 
of mankind, why should we suppose that he makes any re¬ 
velation of his will to us? Unless it be first naturally 
proved that God is a God of truth, what ground is there for 
believing his word ? So that all religion is founded upon 
ri^ht notions of God and his perfections, insomuch that 
Divine Revelation itself docs suppose these for its fonnda- 
tim, and can signify (t. «. disclose or reveal) nothing to us 
unless they be first known and believed.” “So that the 
principles of Natural Religion are the foundations of that 
which is revealed.” This sermon was preaehed before the 
King and Queen (William and Mary) on the Thanksgiving 
for tlie naval victory in l(i92. The sermon on Steadfastness 
in ReHmon, one of the archbishop's great masterpieces, and 
in wliich he demonstrates against Rome the right of private 
jud^ent, tallies with the 41st in the doctrine on Natural 
' lleligion. 
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Note I. —Page 15. 

Of the Classification cf the Sciences. 

I AH abundantly sensible, not only, as is stated in the text, 
how imperfect all such classifications must be, but that ^ve 
objections may be urged against the one I have adopted, and 
particularly against the threefold division oiphysical, psycho- 
logical, and ethical or moral. It may be said that one part 
01 the moral branch of Natural Theology belongs to psycho¬ 
logy—namely, tlie arguments drawn from the nature of the 
mind in favour of a future state; and that this part ought 
therefore to have lieen classed with the second division of 
the ontological branch—namely, the psychological. But it 
must be borne in mind that the two first divisions, comprising 
the ontological branch, are confined to the doctrine of ex¬ 
istences—the investigation of the Deity’s existence and attri¬ 
butes; while the whole of the thira division, or second 
branch, relates to the prospects of man with respect to bis 
soul; and consequently, although the arguments respecting 
these prospects are partly of a psychological nature, yet they 
relate to the future, and not at all to the past or present—not 
at all to the doctrine of existence or attributes. This is 
therefore a sufficiently d i - tiuct ground for the separation. I n 
all such classifications we should Ite guided by views of con¬ 
venience, rather than by any desire to attain perfect sym¬ 
metry ; and that arrangement may be best suit^ to a par¬ 
ticular purpose which plants the same things in one order.- 
and senates them and unites them in one way, when an 
arrangement which should dispose those things differently 
might be preferable, if we had another purpose to serve. 
Thus the three divisions of physics, psychology, and morals 
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mav be convenient for the purposes of Natural .Theology, 
ana yet it may not so-well suit the purposes of gcueral 
science; although I own my opnion to be in fovonr of that 
classification for such general puiposes also, keeping always 
in mind that whatever portion of moral science (using the 
term in its more oj'dinary sense) belongs to ontology comes 
within the second, and not the third, subdivision, and that 
the third deals with deontology alone. 

The various classifications which, in ancient os well as 
modem times, have been made of the sciences, are well cal¬ 
culated to illustrate the difficulty of a perfect arrangement. 
The Greek philosophers distinguished them into physics, 
ethics, and, logic. Under the first head was comprehended 
both the nature of mind and of the Deity j consequently, 
under physics were classed what wc now term psychology 
and theology, as well as natural philosophy. Mr. Locke 
mmnly adopt^ the same order when he ranged the objects 
of science into physical, practical, ’and logical irpa/c- 

Toci), (ntittiteriKi). or \oyuaf)-, or, 1. Things'in themselves 
knowable, whether God himself, angels, spirits, bodies: or 
their affections, as number, figure, &c. 2. Actions, as they 
depend upon us in order to hjmpiness; and 3. The use of 
signs, in order to knowledge. Thus, like the Greek philo¬ 
sophers, he classed natural philosophy, psychology, and 
theology under one head; but as he only stated ethics to lie 
“the most considerable of tlie second head,” it may be 
doubtftil whether or not he included under it any practical 
application of the natural branches of the first head. One 
thing, too, is quite clear in this arrangement,—that pure 
mathematics becomes part of the science of ontology, that is, 
of existences, natural and mental; and yet it bears a more 
close relation to the third, or logical division. It certainly 
appears somewhat violent to class fiuxions with anatomy, 
metallurgy with psychology, and entomolo^ with theology; 
while we make separate hf^s of ethics and logic. Bat yet 
more violent is M. Turgot’s classification, by which he 
ranges, under the head of physical sciences, not only natural 
philosophy and metaphysics by name, but also logic and 
history. To thus classing history there is, indeed, a double 
objection. Not only is it doing unnecessary violence to 
common language, to make that which bears no exclusive 
relation to natural objects a part of physics, but to make 
histoty a srience at all is perhaps yet more objectionable. 
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Diiluss in the sense in which inductive science is deemed 
historical hy Lord Bacon—^bein^ considered by him as the 
history of facts. But this, too, is incorrect; for the history 
or record offsets is only the fimhdation of inductive science, 
Vhich consists in the comparison, or reasoning from the 
comparison, of these facts, mid marking their differences stud 
resemblances; whereas history is a^lichblc to all events 
and all sciences, being merely the record of things that have 
happened, of whatever kind, and implies no reasoning or 
comparing at all. Why is poetry, music, painting, omitted 
in such an arrangement as that of Turgot? They are as 
much sciences as history. 

Lord Bacon’s own scientific classification is certmnly not 
distinguished by peculiar felicity. He divides shience into 
three parts, accoraing as its object is the Deity, Man, or 
External Nature, naming these branches—Natural Theology, 
Human Philosophy, and Natural Philosophy. Hence, while 
intellectual and moral philosophy are separated from theo> 
logy, they are both classed with anatomy and medicine; 
while optics and acoustics, merely from their relation to the 
human eye and the human car, are ranged under tile same 
head with ethics, and separated from natural philosophy. 
Hence, too, the chemical nature of the blood and bones of 
man is made one part of one division—Human Philosophy: 
while the chemical nature of the blood and bones of all 
other animals is ranged under another head—Natural Phi¬ 
losophy. As for logic and the matliematics, they are treated 
as a kind of appendix to physics, rather than as deserving 
the name of sciences. 


Not* II. —Pag* 45. 

Of the Pst/chological Argument from Final Causes. 

Dr. Clarke maintains that the evidences of design are 
much more to be traced in the natural than in the moral 
world; but he plainly means by this proposition, not so 
much to compare the proofs of Divine wisdom exhibited in 
the phenomena of the material with those exhibited in the 

S benomena of the intellectual world, as to show that the 
esigns or intentions of the Deity arc more easily perceived 
in the arrangements of the world witli which wc are most 
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conversant, than his plans for our happiness, and his general 
intentions respecting our fate, are to be inferred from moral 
considerations. It is, however, to be remarked that, like all 
other reasoners upon Natural Theology, Dr. Clarke cundiies 
his attention entirety to physical, and never adverts to 
psychological, proo&-. .■ 

Mr. Smith, m his W^eory of Moral SeHtiments, has inter- 
spereed with, his reasonings upon the constitution of the 
atfections and feelings, reflections iwn tiie purposes to 
which they are subservient; and Mr, Stewart’s writings 
afford frequent instances of his attention having been alive 
to the soundness of the same speculation. Indeed, no one 
who had the accurate and just views of the nature of the 
sentient principle, and the steady conviction of its. separate 
and immaterial nature, which prevail through all bis writ¬ 
ings, could fail to perceive the application of the argument 
& posterim to our mental constitution. But these indica¬ 
tions of this admirable writer’s attention to the subject are 
accidental, and scattered through his works; and it is ex¬ 
ceedingly to be regretted, nor, indeed, very easily to be 
explained, that he should have entirely omitted all reference 
to the constitution of our mental faculties in the otherwise 
full and able treatise upon Natural Keligion which forms 
so large a part — above one-third—of his ‘ Philosophy of 
the Active Powere.’ With the exception of a .single remark 
(voV. ii., p. 48), and that only upon the adaptation of our 
faculties to our external circumstances, and a quotation 
from Locke, which relates more to the bodily than to the 
mental powers, there occurs nothing whatever upon this im¬ 
portant part of the subject in thpt excellent work, where it 
would have been so peculiarly appropriate. 

This silence of modern writers upon Natural Theolo®’ is 

easily accounted for by the same consideration to which Dr. 
Reid has referred in explaining how the modern sceptics 
have admitted the existence of appearances of design tu the 
universe, and denied what he terms the major proposition— 
that design may be traced by its effects; while the ancient 
sceptics, admitting the latter proposition denied the former. 
He considers this as owing to the great discoveries in.physics 
made in modern times; and to the same cause may be 
ascribed the disposition of Natural Theologians 'to confine 
their attention to the evidences afforded by the material 
world. The ancients, on tl>e other hand, whose progress 
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in Natural Philosophy was extremely limited, l)C6tow more 
attention, and with considerably greater success, upon Intel¬ 
lectual Philosophy; and accordingly we find that uiey drew 
their arguments a posteriori for toe existence of design in 
the universe as much from moral as from physical consi¬ 
derations. 

The discussion held by Socrates yritlu Aristodemus, as 
recorded by Xenophon, is well known. After enumerating 
the various convenient arrangements of the bodily organs, 
he adds—On roivvy )u>»ov tiptfire rf rov awparos mint- 
\ri9riyar aW’ (iirep /tryurrov e<rrt) Kat my 'fivxny Kparurmy 
Ty ay&ptffJTt^ syflues'. Tiros yap oAAou ^ov ^oxv srpwTa fiey 
Oftoyy ruy ra fieytera xai xoAAurra avtnaJifiprotv, ipedryrai &ti 
eiei ; ri 8c ^pvKoy aWo ij avffpteeoL, Beous Bepavsvowrt ; vpta 8c 
'('■'Xn viis ay$pawtyr)s mayanspa irpoipvWcfirrfeBai, it Xiftor, n 
Sii^os, t) '('I'X’It V 8a\rri> V yoeots CJriKOiipijO’oi, t) pt»p.r)y tur- 
Kri<raii t) irpos yaoftjoii' cKirovTjcroi, n d<ra ay OKooirp, n iSp, % 
fiaOpt tKovuTepa sari Stapfp.ype6at ; — “ iVbr has the Deity 
been satiated with taking care of the body alone ; he has im¬ 
planted in man what is a far greater work to have made—a 
most excellent soul; for what other animal possesses.a mind 
that can perceive the existence <f the Gods by whom all these 
vast and fair works have been formed ? What other creature 
than man worships those Gods 1 What other intelligence is 
superior to man's in providing against hunger, and thirst, and 
cold, and heat f or in curing diseases, or in exercising strength, 
or in cultivating learning, or in storing up the recollection <f 
things heard, and seen, and learnt Ir* —It may be observed 
here, in passing, that Mr. Stewart, who refers to this passage, 
has adopted the paraphrastic translation by Mrs. Fielding, 
and it is extremely unlike tHe original. Mr. Stewart justly 
praises the “ almost divine simplicity ” of the whole conver- 
Kition, which is a just eulogy; but the translation, although 
well written, little resembles the Greek in that particular. 
The one 1 have here given is at least faithful. 

In like manner, the discussion with Kuthydemns, after 
showing the goodness of the Gods in adapting all things to 
man’s use, closes with mentioning the senses given us to 
enjoy those gifts of external nature, and, lastly, the use of 
reason. To 5c uat Koyiopoy ppsy eptpvoai, &c. &c.—“ 'dkey 
have implanted reason in our nature, whereby we inquire 
touching external things; and, arguing and remembering, we 
* Xcn. Mamnr. f. iv. IS. 

J. M 
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learn the use each, and hit upon many contrivances^or at¬ 
taining good and avoiding evil. Have they not also given us 
the gift of speech, by tehich we can communicate mutually all 
we have learnt, and thus instruct each other, and make laws, 
and regulate civU polity f’* 

Plato pursues the same course of reasoning. iVe may 
refer particularly to the. tenth and twelfth books of the 
treatise De Legg. Thus, towards the end of the latter book, 
he states the argument for the Deity’s existence at, twofold— 
the nature of the mindf and the order of the worldly system. 
The first of his reasons is drawn from considering we quali¬ 
ties of the mind; its greater antiquity than that of the body, 
and its immortali^; for the Platonists certainW considered 
immortality to be so much of the essence of mind as to 
deduce from theno^ as the less clear proposition, the exist¬ 
ence of a Deity., 

The Stoics reasoned in like manner, with an equal regard 
to mental and to natural {>henomeua. Epictetus, after de¬ 
ducing the inference of design from the adaptations of sen¬ 
sible objects, as of the eye- to light, adds, correctly and 
philosophically, that “ the constitution of the understanding, 
whereby it not only receives impressions through the senses, 
but also deals with the ideas thus received, and combines or 
composes sometiiing out of them, proceeding from things 
that are near to things quite remote, proves the existence of 
an Artificer; since things carrying such marks of con¬ 
trivance could not,” he contends, ” exist ^ontaneously, and 
without design. ’ f » 

The same train of reasoning is followed by Cicero in all 
those parts of his writings in which he treats of the existence 

of a Deity. Thus the Ikmotts passage so often quoted from 
the treatise De Natura Deorum, ends with a reference to 
our mental constitution, although this part of it is not so fre¬ 
quently attended to. “ An vero si domum magnam' pul- 
chramque videris, non possis adduci ut, etiamsi domiuuin 
non videos, niuribus illam et mustclis sedificatam putes;. 
tantum vero ornatuin mundi, tantam varietatem pulchritu- 
diuemque rerum coelestium, tantam vim et maguitudiueni 
mavis a^ue terrarum, si tuum ac non deorum immortaliuin 
domicilium putes, uonne plane desipere videare ?” Thus far 
as to sensible objects. But he proceeds, “ Aliud u terra 
sumsimus. aliud ab humore, aliud ab igne, aliud ab acre, eo 
* Xen. Memor. IV. iii. 11. ^ Epict. Enchlr. L 6* 
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. qaem spirits ducimos: illad autem qaod vincit hecc omnia, 
rationem dioo, ^ si placet, plnritnia verbis, tneutem, con¬ 
silium, comtationein, prudentiaib, abi invenimus? unde 
sustulinms r " • 

And again, in the same book, after speaking’ at large on 
the structure of the body, and the uses to which its various 
parts are adapted, he adds, *' Jam veto anftnum ipsum men- 
temque horoinis, rationem, consUiqm, prudentiam, qni non 
divinacnl^ perfects esse perspicit, is his ipsis rebus mihi 
videtnr carere.” He proems to show how great a gift 
reason is from its productions: “ Ex quo scientia intelli- 
gitnr quam vim hatwat, qualis sit, qud ne in deo quidem est 
res uHa prsestantiorj" and he closes with the well-known 
passage in praise of eloquence.f 

In the Tusculan Questions he alludes to mind in a di^rent 
manner. After going through the various provisions made 
for human enjoyment in the economy of nature, he adds, 
“ Sic ihentem hominis, quamvis cam non videas, ut deum non 
vides; tamen, ut deum agnoscis ex operibus ejus, sic ex 
memorid rerum et inventione et celeritate motus omnique 
bolchritudiue virtutis, vim divinam mentis agnoscito." 1 

The course of the argument in which he is engaged in 
this first part of bis work, the immortality of the soul, leads 
him to use the phenomena of its faculties for the purpose of 
illustrating its separate existence; and, therefore, he only 
enumerates the arrangements of the natural world as proofo 
of Divine agency, and gives those proofs not as the main 
object of ttie argument, but as introductory to his statement 
of the soul’s indepndent nature. 

In these speculations of the ancient philosophers, we can¬ 
not find any process of strict inductive reasoning; and, 
accordingly, the foots are not turned to the best account for 
the purposes of tlte argument. But this defect appear^ at 
the least, as much in the physical as in the psychological 
portion of the reasoning. Indeed, the latter comes more near 
to our own philosophy; and certainly we must admit that 
those old writers upon Natural Theology, in the place which 
they assigned to intellectual phenomena, pursued a more 
sound and consistent method of philosophising, than the 
moderns have done when speculating upon the same subject. 

* De Nftt. Dcor. ii. 6^ ^ Ibid. U. 59. } 'rtuc. Qu. i. S8. 
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Notb hi.—Pass 65. 

Of the Doctrine Cause and Effect. 

The arrament deduct by sceptical •writers flrom Mr. 
Home’s doctrine ^respecting causation has tended to bring 
some discredit upon the doctrine itself, by raising aprejudico 
against it. The bad use, however, which is'made <x a 'sound 
principle is not fairly a matter of charge aguust that prin. 
ciple. The only question is whether or not the principle be 
just in itself; and it cannot be just if legitimate reasoning 
can deduce from it an absurd consequence. A dangerous 
consequence, how rigorously soever following from it, would 
of course form no reason against its reception, though it 
might justly be made the ground of examining very narrowly 
the foundations upon which the doctrine itself rested. 

Mr. Stewart, in a valuable and learned note to tte ‘ Phi¬ 
losophy of the Human Mind’ (vol. i., note D,) has brought 
together the authorities, which have all more or less not only 
countenanced, but even forestalled Mr. Hume in his pontion 
—that we know nothing of causation except by observing a 
constant junction between two events or two facts. This'is 
unquestionably true. We expect that heat being applied 
to combustible bodies, they will take fire; and that «r being 
excluded they will cease to bum. We expect this, because 
between the application of heat and the ignition of the heated 
body, between the exclusion of air and the extinction of the 
fire, we have constantly observed the relation <rf sequence— 
the one event being always followed closely by the other. 
The inference which forms the ground of this expectation, 
forms the ground of our belief that the one event occasions 
the other—that there is between the two a connexion beyond • 
the mere relation of junction and semience—and that the 
one, the preceding event, exerts an influence, a force, a 

power, over the other, and produces the other. 

This constant conjunction, therefore, in point of feet, is 
the ground of our belief, and is the oripn of our ideas of 
causality or causation. So fiir we must admit the doctrine 
in question. That it is the only ground of the belief, and 
the only origin of the idea, may admit of some doubt. This 
is the point on which turns the connexion between the 
science of Natural Theology and the controversy wc are now 
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referring to; andtliereforo it deserves some ccnsideration in 
the present note. 

1. The mere constant and unvarying succession of two 
events would not of itself be sufficient to make us, even in 
popular language, denominate the one a cause bf the other. 
Light uniformly succeeds dark—one o’clock always follows 
twelve; but no man ever thought of callhig or of deeming 
night to be the cause of day, or noon of afternoon.* Another 
and a very important experiment or observation is required 
before we pronounce the successive or conjoined events to be 
related one to the odier as cause and effect. Not only must 
the second event always Have been found to follow the first, 
iHit the second must never have been observed without the 
first preceding it, or at least without some other event pre¬ 
ceding it—in which case the causation is predicated alike of 
both those preceding events. Thus, the clock pointing to 
one is not reckoned the effect of its having previously 
pointed to twelve; but it is reckoned the effect of a certain 
meclianism, namely, a spring unfolding itself, because if the 
spring is prevented from relaxing, the hand no longer points; 
and so it js also reckoned the effect of a weight palling a 
cord, because, when that weight is stopped in its descent, the 
whole machinery stops. 

2. But we derive not our notion of causality from even 
ffiis double proof—tiie positive and negative combined—the 
two observations that one event always follows the other, 
and that it ceases when the other ceases. This of itself 
would- only tell us the fact, that when one event exists the 
other exists immediately afterwards and not otherwise. Our 
minds form, whether we will or no, another idea—not 
merely that of constant connexiou or succession, but of the 
.one exerting a power over the other by an inherent force; 
and this is the idea of causation. Whence do we derive it ? 
I apprehend only from our consciousness. We feel that we 
have a will and a power—that wo can move a limb, and 
alfect by our own powers, excited after our own volition, a 
change upon external objects. Now from this consciousness 
we derive the idea of power, and we transfer this idea and 
the relation on Which it is founded between our own will and 

* Mr Stewart's obaervatlon, that day follows night as much aa night 
follows dav, makes no dilTorence in Uiia illustration ; for we may suppose 
tlie case of a person seeing day for the Ihst Hme, or twelve o'clock for the 
rlist time, ana the concluision'in the text would still hold good* 
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tlic change produced, to the relations between erents wholly 
external to ourselves—assuming them to be connected, as we 
feel our volitinii and our movements are mutually connected. 

If it be said that this idea by no means involves that of 
necessary connexion, nothing can be more certain. The 
vrUoIe is a (Question of fact—of contingent troth. Just as 
the world might «be so constituted that heat applied should 
not ignite, nor air excluded extinguish—so might our voli¬ 
tion cease to make our limbs move, as it does cease in 
paralysis. As it is, and because our will has hitherto had 
the power to move our limbs, we have acquired the idea of 
power and of causation, lint if it had always been other¬ 
wise, and that no connexion of succession had ever existed 
betv/eeu our volition and our movements, / do not see how 
the idea of power or causality could ever have been obtained 
bv us from any observation of the s^uence of events. The 
idea of design or contrivance, in like manner, must have 
been wanting tons; and hence, I cannot understand how, 
but for the consciousness of power, we could ever have been 
led to the belief in the existence of a First Cause. This is 
another, and, to my mind, a very stroi^, additional reason 
tor resting the evidences of Natural Theology upon the 
argument a poateriori alone. 

That they are greatly in error who confound, as has been 
too common, causation with necessary connexion, and who 
deny the existence of the relation of causality merely be¬ 
cause the relation is contingent and not necessary, is sufh- 
oicntly manifest. Our ideas of power and of causatiou are 
solid and well founded, although they only refer to a power 
or a causation which may or may not exist That one event 
causes another may be a proposition quite tnie, to which we 
affix a precise and dcHnite meaning, and which we have, 
learnt from observation and from consciousness, although 
the order of nature might easily have been so constituted 
as that the two events should never have been found in 
seemence. At present the order of nature connects them, 
and we affirm that there exists the relation of cause and 
effect—a relation contingent, however, and not necessary. 
Of necessary cau^tiou we can by no possilulity know any¬ 
thing; but causation may be real enough though ooutiugeut 
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Notb IV.—Page 49, 64. 

Of the ‘ Systhne de la Nature,' and the Hypotliesis 
of Materialism. 

Thkrb is DO book of an atheistical description which has 
ever made a greater impression than the famous Systime de 
la Nature. It bears the impression of London, 1780, but 
was manifestly printed in France; also, it purports to be 
written by Mirabaud, secretary of the Academic Fran 9 aise; 
and in a prefatory advertisement by the supposed editor, 
who pronounces a great paneCTric upon the work, enough 
appears to engender doubts of Mirabaud having been its 
author. He died in 17(i0; and it was twenty years before 
the work appeared—found, says the writer, among a collec¬ 
tion of manuscripts made by a “ savant curieux de rassem- 
bler des productions de ce genre.” Robinet, the author of 
another work of similar tendency, called De la Nature, has 
been at different times "said to lie its author, without any 
proof, or indeed probability; but the.general opinion now 
ascrilics it to the Baron d’Holbach, aided, in all probability, 
by Diderot, Hcivetius, and other member^ of the frecthink- 
ing society, who frequented the Baron’s house, and who used 
to complain of Voltaire’s excess of religious principle, not 
unfrequently ridiculing him for his fanaticism. Mirabaud, 
upon whom this publication most unjustifiably charges the 
book, by placing his name iu the title-page without any 
doubt expressed, and reselling the doubts for the preface, 
was a man of unimpeachable integrity and auiiable disp<»i- 
tion. He had been educated in the College of the Jesuits, 
•and afterwards was preceptor to sonic branches of the royal 
family; he died at the age of eighty-five, universally 
esteemed for his unblemished character, liis strict probity, 
and his attractive manners. The Diderots and Grimms, 
though not perhaps persons of abandoned life, were very far 
firom attaining such praise: indeed, the licentious works that 
proceeded from Diderot’s pen attest his deficiency, at least 
in one branch of morals. 

It is impossible to deny the merits of the Systiwe de la 
Nature. The work of a great writer.it unquestionably is; 
blit its merit lies in tlie extraoidinary eloquence of the com¬ 
position, and the skill with which words substituted for 
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ideas, and assumptions for proofs, are made to pass current 
not only for arguments against existing beliefe, but for a new 
system planted in their stead. As a piece of reasoning, it 
never rises above a set of plausible sophisms—plausible only 
as long as the ear of the reader being filled with sounds, his 
attention is directed away from the sense. The chief resouroc 
of the writer is to take for granted the thing to be proved, 
and then to refer back to his assumption as a step in the de - 
inonstration, while he builds various conclusicms upon it, as 
if it were complete. Then he declaims against a doctrine 
seen ftom one point of view only, and erects another for 
our assent, which, besides being liable to the very same ob¬ 
jections, has also no foundation whatever to rest upon. The 
granil secret, indeed, of the author goes even further in 
petitime pnncipii than this; for we oftentimes find, that in 
tlie very substitute which he has provided for the notions of 
belief he would destroy, there lurks the very idea which he 
is combating, and that his idol is our own fiiith in a new 
form, but masked under difterent words and phrases. 

The truth of these statements we are now to examine; but 
first it may be fitting to state why so much attention is be¬ 
stowed upon this work. The reason is, that its bold cha¬ 
racter has imiK)scd on multitudes of readers, seducing some 
by its tone of confidence, but intimidating others by its ex¬ 
treme audacity. It is tlie only* work of any consideration 
wherein atheism is openly avowed and preached—avowed, 
indeed, and preached in terms. (Sec, particularly, part ii., 
chap, ii.j Tliis effect of its hardihood was certainly an¬ 
ticipated by its author; for the supposed editor, in his ad¬ 
vertisement, describes it somewhat complacently, if not 
boastingly, as “ I'onvrage le plus hardi et le plus extra¬ 
ordinaire ({ue I'esprit humain ait osd produire jusqh'k pre¬ 
sent.” 

The grand object of the book being to show that there is 
no God, the author begins by endeavouring to establish the 
most rigorous materialism, by trying to show that there is 
no such thing as mind—notliing beyoud or different from 
the material world. His whole fabric is built on this founds- 
tiou; and it would be ditficult to find in the history of meta¬ 
physical controversies such inconclusive reasoning, and such 

• The treatise of Rohinet, De la Natvre, which, though tar U-sj 
eloquent anil dexterous, is superior in rcsl merit, has never nttmeted 
anything like tiie same notice. 
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undisguised assumptions of the matter in dispute as this 
fundamental part of his system is composed of. Uo begins 
with asserting that man has no means of carrying his mind 
beyond the visible world; that he is necessarily confined 
within its limits; and that there exists nothing, and there 
can exist notMng, beyond the boundary which incloses all 
beings—that is, the material world. Nifture, we are told, 
acts according to laws, simple, uniform, invariable, which 
we discover by experience. We are related to Universal 
Nature by our senses, which alone enable us to discover her 
secrets; and the instant we abandon the lessons which those 
senses teach us, we plunge into an abyss where we become 
the prey of imagination. 

Thus the ve^ first chapter—the opening of the work—has 
already made the gratuitous assumption of a being whom the 
author calls Nature, without either defining what that is, or 
how we arrive at a knowledge of its existence. He has also 
assumed another existeuee, that of matter, or the material 
world; and then he asserts—what is absolutely contrary to 
every day’s experience, and to the first nidiments of scienci: 
—that we know, and can know, nothing but what our senses 
tell ns. It is a sufficient answer to ask. how we know any¬ 
thing of mathematical truth ? And in case a cavil should 
arise upon geometrical science (though it would lie but a 
cavil) we shall speak only of analytical; and then it is cer¬ 
tain that the whole science of numbers, from the rules of 
elementary arithmetic up to the highest branches of the 
modem calculus, could by possibility have been discovered 
by a person who had never in his life been out of a dark 
room—who had never touched any body but his own—^nay, 
whose limbs had all his life been so fixed, that he had never 
exercised even upon his own body the sense of touch: in¬ 
deed, we might even go so far as to say, who had never heard 
a sound uttered; for the primitive ideas of number might 
by possibility have suggested tlieinsclves to his mind, and 

ten made the grounds of all further calculations. What 
lipcomes now of all our knowledge depending on the senses? 
liut we need not go to so extreme a case as the one just put : 
there would be an end of the position we are dealing with, if 
a person so circumstanced could have discovered any one 
analytical or common arithmetical truth. Knough, indeed, 
is known to every one, how moderately soever imbued with 
mathematical learning, to satisfy him how little the iutima^ 
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tions received from the senses have, or can have, to do with 
the whole scienoe of number and quantity. That those in¬ 
timations of the senses are themselves not at all of a material 
nature, we shall presently see. 

After many discussions and much eloquence, in the course 
of which various agents are introduced besides Nature, as 
Necessity, .Kelatioti, and so forth, without definition of their 
qualities or proof of their existence,—we come to the great 
demonstration that no soul, no mind, nothing separate from 
the body and from matter, exists, or indeed can exist; for 
this book is not content with scepticism; it rests not even 
satisfied with disproof; it afi'ects to show the impossibility of 
the doctrines which it combats; and while-perpkually com¬ 
plaining of dogmas, it is perhaps the most dogmatical work 
that was ever written. The sixth and seventh chapters, but 
the seventh especially, treat of this fundamental doctrine— 
the corner-stone of the whole building. The argument is, in 
fact, a mere vague and unintelligible combination of woids, 
as when the author concludes by saying. The result of the 
whole is, that “ the soul, far from being anything distin¬ 
guishable from the body, is only the body itself regarded 
relatively to some of its functions, or to some of the manners 
of ^acting or of being, whereof it is capable as long as it 
enjoys life'’—(n’est que ce corpslui-mcme envisagd relative- 
ment h (piclqn’unes de ses fonctious ou h qiielqucs }tt 9 ons 
d’fitre ct d’agir doht il est snsceptible tant qu’ib jouit dc la 
vie). Or when he describes those faculties which are vul¬ 
garly called intellectual, as modes or manners of Wing and of 
acting, which result from the organization of the body—(les 
fdcultcs que I'on iionime iiitellectuelles ne sout que des modes 
ou des famous d’etre et d’agir rdsultant de I’organisation de 
notre corps.) —Part i. chap. vlii. 

Hut there is still more to be remarked throughout the 
Treatise, an inconceivable forgetfulness of the evidence on 
which each party in the controversy most relies, a constant 
assumption of the thing in question, and even an involuntary 
assumption of that very separate and spiritual existence 
which it is the author's object to disprove. 

Like all materialists, but far more grossly and dogmati¬ 
cally than almost any other, tlie author begins by assuming 
that Matter exists, that we can hare no doubt whatever of 
this, and that any otlier existence is a thing to be proved. 
Now, what is this matter? Whence do we derive any 
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knowledge of it? How do we assure ourselves of its exist¬ 
ence ? What evidence at all have we respecting either its 
being or its qualities? We feel, or taste, or smell some¬ 
thing—that is, we have certain sensations which make us 
conclude that something exists beyond ourselves. It will 
not do to say beyond our bodies; for our bodies themselves 
give us the same sensations. What we fcel is something 
beyond, or out of, or external to, or other than and apart 
from, ourselves —that is, from our minds. Our sensations 
give us the intimation of such existences. But what are our 
sensations? _ The feelings or thoughts of our minds. Then 
what we do is this: From certain ideas in our minds, pro-, 
duced no doubt by, and connected with, our bodily senses, 
but independent of, and separate from them, we draw cer¬ 
tain conclusions by reasoning, and those conclusions are in 
favour of the existence of something other than our sensa¬ 
tions and our reasonings, and otlier than that witich ex¬ 
periences tlie sensations and makes the reasonings—passive 
in the one case—active in the otlier. That soiuething is 
what, we call Mind. But plainly, whatever it is, we owe to 
it the knowledge that Matter exists: fur that knowledge is 
gained by means of a sensation or fueling, followed by a 
process of reasoning; it is gained by the mind having first 
suffered something, and then dune something, and, therefore, 
to say there is no such thing as Matter would be a much less 
absurd inference than to say there is no such thing as Mind. 
The very act of inferring, as we do by reasoning, that the 
object which affects our senses exists apart from ourselves, 
is wholly incapable of giving us any knowledge of the 
object's existence without, at the same time, giving us a 
knowledge of our own—that is, of the Mind's existence. An 
external implies necessarily an internal; that there may bo 
anything beyond or without, there must needs lie some other 
tiling beyond or without which it is said to exist; that there 
may be a body which we feel abiding separate from us, 
namely, our own body, one part of which gives us sensations 
tliroiigh another part—there must be a we, an us —that is, i 
uiiud. It us the Si/stetm de la Nature often contends, we 
liave a right to call spirit, or soul, or Mind, a mere negation 
of the qualities of Matter, surely this might just as well be 
retorted by saying, that Matter is only a negation of the quali¬ 
ties of Mind. But, in truth, tiie materialists eamiot stir one 
step without the aid of that Mind whose existence tliey d .-iiy. 
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Then -what are those qualities of Matter - they are always 
speaking about? What but the effects, or the power of 
causing those effects produced by Matter upon uie.Miud 
throng the senses? A remarkable instance, and a very 
instructive- one, of the impossibility of a materialist arguing 
legitimately, strictly, or consistently, is to be found in the 
passage of this Iraok, whore the argument is as it were 
summed up against the existence of mind: “ La matibre 
seiile peutagir snrnos sens, sans lesqneh W nousest impossible 
tpie ricn se fasse connoUre de notts.” Here the author, in order 
to deny the possibility of Mind, or any thingelse than Matter 
having an existence, uses, in two lines,expressions, six times 
over, ail drawn from the assumption of a something existing 
separate from and independent of Matter. Our — mists — 
which — iis—hnown —fty us —all these are words absolutely 
without meaning if there is nothing but matter in existence; 
and these are expressions conveying the ideas of which this 
fundamental proiiosition wholly consists, lint thatthe author 
refers to Bishop Ifcrkelcy, as well as Mr. I.oeke, it might 
have been supposed that he had never been made aware of 
the controversy upon the existence of matter. Indeed the 
manner in which he mentions the speculations of Berkeley 
is quite sufficient to show his ignorance of the nature of the 
qiiestion, and reminds us forcibly of the remark made by 
D’Alembert, that whoever had not at times doubted the 
existence of matter, might be assured he had not any genius 
for metaphysical inquiries. Would any one believe it pos¬ 
sible, that an author who could dogmatically deny the possi¬ 
bility of MM existing in any fom apart from Matter, 
should be so little competent to discuss questions like this, as 
to speak in these terms of Berkeley ? “ Que disons nons 
d’un Berkeley qni s'cfforce de nous prouver que tout dans ce 
monde n’est qu’une illusion chimbrique; que I’univers entier 
n’existe que dans nous-memes, ct dans notre imagination,” 
Ssc. “ Pour justificr des opinions si monstruenses, ”&c. 

The truth is, that we believe in the existence of Matter, 
occausc we cannot help it. The inferences of our reason 
from our sensations impel us to this conclusion, and tlie steps 
are few and short by which we reach it But the steps are 
fewer and shorter, and of the self-same nature, which lead 
IS to believe in the existence of Mind; for of that we have 
•he evidence witliin ourselves, and wholly independent of 
Mjr senses. Nor can we ever draw the inference in any one 
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instance of the existence of matter vithont at the same time 
exhibiting a proof of Ae eustence of mind; for we arc, by 
the supposition, reasoning, inferring, drawing a conclusion, 
forming a belief; therefore there exists somebody, or some- 
tiling, to reason,, to infer, to conclude, to belieae; that is, 
toe—not any fraction of matter, but a reasoning, inferring, 
believing being—in other words, a Mind.* In this sense the 
celebrated argument of Descartes— eogito, ergo sum —had a 
correct and a profound meaning. If, then, scepticism can 
have any place in our system, assuredly it relates to the ex¬ 
istence of Matter far more than of Mind; yet the Sgsteme 
de la Nature is entirely founded upon the existence oi 
Matter being a self-evident truth, admitting of no proof, and 
standing in need of none. 

We have combated the main body of the argument which 
runs through tlie whole book, and passed over some of the 
gross errors, apparently proceeding from ignorance of phy¬ 
sical Eclenee, in which it aboimds. Of these the most 
notable, no doubt, is that which Voltaire, in his J-isai sur 
le Sgsteme de la Nature, cousiders (chap, i.) as the founda¬ 
tion of the whole theory—the absurd passage respecting the 
formation of eels. Certain it is, tliat in the Second chapter 
of Part I., the experiment of moistening flour, and thereby 
producing live microscopic insects, is referred to as a proof 
that “inanimate matter can pass into life,” “which,” adds 
the book, “ is itself but the union of notions.” No. one in¬ 
deed can accuse Voltaire of taking an unfair advantage when 
be relics on this piece of extraordinary ignorance; but it is 
not altogetlier just to represent the whole book as resting on 
this blunder. 

As for the kind of comparisons or analogies by which, 
like all materialists, this writer tries to illustrate his hypo- 
'thesis, and by which many materialists really are deceived— 
the mechanism of a watch, for example, consisting of parts 
each separately incapable of prodneiug any result, but alto¬ 
gether forming a moving imstrumeut that measures the efflux 
of time—nothing, surely, can be more puerile than the at¬ 
tempt to draw from thence an argument in favour of the 
confused, and, when examined closely, unintelligible position 
that Mind is a modification of Matter, or the result of a 
collocation of material particles. For the watch is material, 
doubtless, both in its whole and in each part separately; the 
combination never produces any effect that is not strictly of 
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a material kiiid; tlie motions and the registration of time 
resulting from them are all as purely mechraical as the form 
of each pai% and each part has in it every quality and in¬ 
cident in kind which the whole possesses. The difference 
in the case of Mind is, that we have something wholly of a 
new and peculiar kind, and in no respect resembling or be¬ 
longing to the sanie class witli any of the exertions or opera¬ 
tions of the material parts, the combination of which is 
allied by the materialist to have mven it birth. 

The first part having .laid the foundation by disproving 
the existence of Mind, the second part of the “ ^stane” pro¬ 
ceeds to raise upon it the conclusion that the Dele’s existence 
is impossible. This part is much more declamatory than the 
former, though often displaying great powers of eloquence, 
and reminding us of the more striking parts of Kousseau’s 
early writings, especially his paradoxes against knowledge, 
perhaps in a more choice style, and with colouring more 
subdued. But reasoning it contains absolutely none, with 
the exception of tlie Fourth chapter, where Dr. S. Clarke’s 
argument a prion is dissected and reftited—a task, unfor¬ 
tunately, not very difficult to accomplish, though it is here 
done ill an illegitimate manner. We cannot, however, fail 
observe, that while the author proposes to go through the 
arguments of the various philosophers who have maintained 
the existence of a Deity; and while he does remark on 
Descartes, Malehranchc, Newton, and Clarke (in a chapter 
which forms by far the most argumentative part of his book), 
he never approaches those who have treated the question by 
the argument a pontmori. In one place (chap, vii.) he refers 
to Final Causes, but this passage only relates to the subject 
of man’s superiority and the arguments of the optimists, and 
does not at all touch upon the evidences of design derived 
from the structure of the universe—the great foundation of 
Natural Theology. It is impossible to suppose the author 
ignorant of the argument a posteriori, for he in one phicv 
refers to Uerham (>y name, 'fhe omission of all reference 
to the most important branch of the subject is one of the 
things that most bring the good faith of this writer into 
question. 

The purpose of this note having been to show how the 
atheistical argument grounded on materialism foils when ex¬ 
amined in its connexion with the evidences of the Mind’s 
independent existence, to pursue further the Second Part ot 
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the work is unnecessary. But a few remarks nre added to 
show how exactly tlie same assumption of tlic things to he 
proved prevails here which we observed in tlie First Part 

The first proposition, and supported at great length, is that 
all the ideas which man has formed of a First Cause have 
resulted from the evils’ of his lot, and that but for human 
sufSering a Deity would never have been thought of. “ In¬ 
quiry and speculation," says the author, “ is itself an evil; 
and no creature living easy and happy, without pain and 
without wants, would ever give himself the trouble and an¬ 
noyance of arguing on a First Cause. But fear and evil, 
especially pain and death—the terrors of earthquake, eclipse, 
tempest—the horrors of death—drove the miud to seek out 
the source of ail these dangers, and to ap^ase or disarm its 
supposed wrath; and thus the sky was peopled with gods 
and spirits." 

Now, that the fears and the ignorance of men have been 
the fruitful source of polytheism, no one doubts; but it is 
wholly false to assert that genuine and philosophical religion 
conid have had no other origin. To affirm that, but for 
their sufferings and fears, men never would have encountered 
the pain or the trouble of speculating on a First Cause, is 
quite contrary to the most obvious facts. Those spi^uiations, 
far. from being painful or troublesome, arc gratifying in the 
highest dejjrce. As well might it be .said that all the plea¬ 
sures of scientific discovery and study would have been fore¬ 
gone by all men, but for some physical inconvenience that 
drove them into those paths of investigation. Of all writers, 
the authoys of the great improvements in physical science 
are they who have been the least under the pressure of want 
and have gained the least by their laliours. But such sjie- 
culations are productive of the greatest gratification, both to 
the guide who originally points out the way, and to those 
who more humbly follow iii his footsteps. So the sublime 
contemplations of Natural Theology have engaged men’s 
attention and exercised their faculties, wholly independent 
of any sufferings they were exposed to, or any fears they 
entertained; and far from being a source of pain, this study 
has ever been found to reward its votaries with the purest 
enjoyment. 

That Uie study and the knowledge of a Deity would have 
existed without any relation to evil is therefore clear. Man’s 
curiosity—his natural desire of tracing the origin of what 
he saw around him—his anxiety to know whence he came, 
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and whither he was gcang, and how the frame of tlie universe 
was contrivcil and sustained—would have led to the study 
and knowledge of a Creator without any suck motives as 
this book supposes. 

It is remarkable, that in the latter, as in the former por¬ 
tion of the work, blind assumptions are not only always 
made, but an entire disregard is shown to the evidence 
which often arises out of those very assumptions, and proves 
the truths its author is endeavouring to subvert. Thus, in 
the Second chapter, he says: “ Whether the human race has 
always existed on this earth, or that it is a recent and transi¬ 
tory production of nature..Now, if it be a recent 

production of nature, surely this admits the creative power— 
the very divinity the book is contending against; for what 
can be the meaning of a state of things, in which, up to a 
certain time— i.e. six or seven thousand years ago—the 
human species had no existence, and then this species coming 
into existence, or, as the book says, being produced by 
nature? What but that a superintending power, which had 
not before acted in this way, now for the first time began 
thus to act? ’To eall this Nature is only changing the name 
—a Deity is the plain and the true meaning, and the only 
thing which can be meant 

Indeed, nothing can be more altsurd and unreflecting than 
the play made throughout the book with mere words. Thus, 
ill tiie same chapter, it is asked—whether a Theologian 
“ can really be sincere in believing himself to have made a 
step by substituting the vague words spirit, incorporeal sub¬ 
stances, divinity, &c., for those intelligible words”—what? 
what words .so much less vague and more intelligible * than 
spirit?—“ those intelligible words, matter, nature, mobility, 

• riieire occurs everywhere in this book a va^pie and mysterious idea 
of a forof* or livinj; power belonvin^ to Matter, and almost a* deijication oi 
tiiia power, utterly unintelligible; but in a hater of Deity—a deruler uf 
all gods—quite marvellous. The passage in which tins idea Is most 
«trikinglv announced is the lltli chapter of part ii., where he is answering 
th^ posi^on that there is no such a tiling as an Atheist in the world~ 

Si p«u Athce Ton designe un hommequi nieroit I'existence d'uno Jorce 
ink^eute d la nature et san.s laquelle Ton ne peut eoncevoir la Nature, et 
si e’est H ceite force motive qii’on donne le nom de Dieu, il n’existe )K>int 
d’Ath^s, et le mot sous lequel on les dt^gne, n'annonceroit qiie des 
fous.'*—any one doubt, uiat after rejecting all reasonable and con* 
sistent notions of a Deity, tins writer had reallv made unto himself other 
gods, and bowed down before them, and worsnipped them ?—For what 
IS “the force inherent in matter?” and what is “nature,” and the 
essence of nature, or tiiat thing “ without ■ which nature cannot be 
conceived ?“ 
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necessity I ” Now, we may safely ask, if all language fur¬ 
nishes two words more vague and less intelligible than two 
out of these four—viz. nature and necessity ? But wc have, 
in truth, already shown that Matter, as fer as the present 
controversy is concerned, offers no more precise idea to our 
contemplation than Mind or spirit, and that its existence and 
qualities rest on less conclusive evidence>than do those of 
Mind. Possibly the reader of this passage, and especially if 
he casts his eye back upon the former parts of the argument, 
may be inclined to adopt the writer’s description of Theo- 
logv, and apply it to the dogmatical Atheism of the Si/stimt 
ds la Nature. 


Note V.— Page 167. 

Of Mr. Hmte's Sceptical Writings, and the Argument 
respecting Providence. 

The two most celebrated and most dangerous treatises of 
this great author, upon religions subjects, are those in which 
he has attacked the foundations of Natural and of Revealed 
Religion—the Jismg oh Providence and a I'uture State, and 
the Essay on Miracles. Others of his writings have it 
similar tendency, and more covertly though as surely sap the 
principles of religion. But the two essays to which we luive 
referred are the most important writings of this eminent 
philosopher, because they bring his sceptical opinions moi-c 
directly to bear upon the systems of actual belief. 

I. 'rhe argument of Tillotson against the doctrine of the 
Real Presence is stated to have suggested that against the 
truth or rather the possibility of Miracles; but there is this 
most material difference between the two questions—that 
they who assert the Real Presence drive us to admit a pro¬ 
position contrary to the evidence of our senses, upon a sub¬ 
ject respecting which the senses alone can decide, and to 
admit it by the force of reasonings ultimately drawn from 
the senses—reasonings far more likely to deceive than they, 
liecause applicable to matter not so well fitted for argument 
as for perception, but reasonings at any rate incapable of 
exceeding the evidence the senses give. Nothing, tlierefore, 
can be more conclusive than Tillotson's argument—that' 
against the Real Presence we have of necessity every argif 
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ment, and of the aolfsame kiiid with those which it purport! 
to rest upon, and a good deal more besides; for if we must 
not believe our senses when they tell us that a piece-of bretul 
is merely bread, what right have we to believe those same 
senses, when they convey to us the words iu which the argu* 
ments of the Fathers are couched, or the quotations from 
Scripture itself, to make us suppose the bread is not bread, 
but ncsh ? And as ultimately even the testimony of a witness 
who should tell us that he had heard an apostle or the Oei^ 
himself affirm the Beal Presence, must resolve itself into the 
evidence of that witness’s senses, what possible ground can 
we have for believing that he heard the divine affirmation, 
stronger tlmn the evidence which our own senses plainly give 
us to the contrary? 

This is very far from Iteing the case with the argument 
on Miracles. There, the evidence for and the evidence 
^;aiust do not coincide in kind, but take opposite directions. 
Tliere, we have not to disbelieve indications of the same 
nature with those upon which our belief is challenged. 
The testimony of witnesses is adduced to prove a Miracle, 
or deviation from the ordinary laws of nature; but, says 
Mr. Hume, it is more likely that the witnesses should be 
deceived or should deceive, than that the laws of nature 
should be broken; and at all events we believe testimony 
only becau^ it is a law of nature that men should tell the 
truth. Tins may very possibly be true; doubtless it is, 
generally speaking, so likely to be true, that the belief of a 
miracle is, and ought to lie, most difficult to bring about; 
but at least, it is not like, the belief in the Iteal Presence: it 
docs not at one and the same time assunte the accuracy of 
tile indications given by our senses, and set that accuruey at 
nought;—it does not at once desire us impliiddy to trust and- 
entirely to disi-egard the evidence of testimony,’a!; the doc¬ 
trine of TransulMtautiatiou calls upon us at oucetto trilst and 
disregard the evidence of our senses. 

There, arc two answers, however, to which the doctrine 
Ijroposcd by Mr. Hume is exposed, and either appears suf- 
ticient to shake it, 

Firtt —Our belief in the uniformity of the laws of nature 
rests not altogether upon our own experieqee. We believe 
no man ever was raised from the dead—not merely because 
We ourselves never saw it, for indeed tliat would be a very 
limited ground of dodnetion; and our belief was iixed on 
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the subject long before we had any considerable experience 
—fixed chiefly by authority—that is, by deference to other 
men’s experience. We found our confident belief in this 
negative position partly, perhaps chiefly, upon the testimony 
of others; and at all events, our belief that in times before 
our own the same position held good, most of necessity be 
drawn from our trusting the relations of other men—that is, 
it depends upon the evidence of testimony. *If, .then, the 
existence of the law of nature is proved, m great part at 
least, by such evidence, can we wholly reject the like evi¬ 
dence when it comes to prove an exception to the rule—a 
deviation from the law ? The more numerous are the cases 
of the law being kept—tlie more rare those of its being 
broken—the more scrupulous certainly ought we to be in 
admitting the proofs of the breach. But tiiat testimony is 
capable M making good the proof there seems no doubt. In 
truth, the degree of excellence and of strength to which tes¬ 
timony may rise seems almost indefinite. There is hardly 
any cogency which it is not capable by possible, supposition 
of attaining. The endless multiplication of witnesses—the 
unbounded variety of their habits of thinking, their preju¬ 
dices, their interests—aflbrd the means of conceiving tiie 
force of their testimony augmented ad injiuitum, because 
these circumstances atl'ord the means of diminishing indeii- 
nitely tlie chances of their being all mistaken, ail misled, or 
all combining to deceive us. Let any man try to calculate 
the chances of a thousand persons who come from diflerent 
quarters, and never saw each other before, and who all vary 
in their habits, stations, opinions, interests—being mistaken 
or combining to deceive us, when they give the same ac¬ 
count of an event as having happened before their eyes— 
these chances are many hundreds of thousands to one. And 
yet we can conceive them multiplied indefinitely; for one 
hundred thousand such wimesses may all in like manner 
bear the same testimony; and they may all tell ns tlicir 
story within twenty-four hours after the transaction, and in 
the next parish. And yet, according to Mr. Hume’s argu¬ 
ment, we are liound to disbelieve tiiem all, because they 
speak to a thipg contrary to our own experience, and to the 
accounts which other witnesses had formerly given us of 
the laws of nature, and which our forefathers had handed 
down to us os derived from witnesses who lived in tlie old 
time before them. It is unnecessary to add that no testi. 
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mony of the witnesses whom we are supposing to concur in 
their relation contradicts any testimony of our own senses 
If it did, the argument would resemble Archbishop Tillbt- 
lion's upon the real presence, and our disbelief would be at 
once warranted.* 

Secondly .—This leads us to the next objection to which 
Mr. Hume’s arguidcntis liable, and which we have in part 
anticipated wlnle illustrating the first. He requires us to 
withhold our belief in circumstances which would force 
every man of common understanding to lend his assent, and 
toactuponthe supposition of the story told being true. For 
suppose either such numbers of various witnesses as we have 
spoken of; or, what is perhaps stronger, suppose a miracle re* 
ported to us, first by a number of relators, and then by three 
or four of tlie very soundest judges and most incorruptibly 
honest men we know—men noted for their difficult belief of 
wonders, and, above all, steady unbelievers in Miracles, 
without any bias in favour of religion, but rather accustomed 
to doubt, if not disbelieve—most people would lend an easy 
belief to any Miracle thtts vouched. But let us add this dr- 
cnmstance, that a friendbn his death-bed had been attended 
by us. and that we had told him a fact known only to our¬ 
selves—something that we had secretly done the very mo¬ 
ment before we told it to the dying man, and which to no 
other being we had ever i-evealed—and that th^ credible 
witnesses we are supposing inform us that the deceased ap¬ 
peared to them, conversed with them, remained with tliem a 
day or two, accompanying them, and to avouch the fact of 
his reappearance on this earth, communicated to them tlie 

* l*rop1i<:cy is classed bv Mr. Huihe under tlie same head witli 
Miriutlt*—every prophotiy befiig, he says, a miracle. Tills is not, how- 

ever, quite cotrert. A prophecy—that is, the happening of an event 
which wfLS foretold—may be proved even liy (he evidence of the senses 
of the ivhole Morlil. Suppose it had one tliousand years ago been fore¬ 
told, that, on a certain day this year, ont' piTson of every family in the 
world should be 8cly.ed with a particular distempi>r,'it » evident tliat 
every fiimilv would bf* at once ci'rtain that the event had liappcued, and 
that "it liad been foretold. To ftiturti generations tho fullilment wouhl no 
doubt conio within the destripHon of a miracle iu all respects. I'lie trutli 
is, that tile event happening which was foretold may be compared to the 
miracle; and Mr. Hume's ai^ument will then Ik', hot that tiiere is any* 
thing miraculous in tlie event itself, hut only in its happening after it had 
lieen foretold. Bishop Sherlock wrote discourses on tnis subject, which 
[hr. Middleton answered : Uie termer denying that prophecy was more 
exempt from the scope of the sceptical argiiment than miracles. On Uie 
whole, however, it does seem more exempt. 
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secret of which we had made him the sole depositai-y the 
momeut before his death. Accordiag to Hr. Hume, we arc 
bound rather to believe, not only that those credible wit¬ 
nesses deceive us, or that those sound and unprejudiced men 
were themselves deceived, and fancied things without real 
existence, but further, that they all hit by chance upon the 
discovery of a real secret, known only tn ourselves and the 
dead map. Mr. Hume’s argument requires us to tielieve 
tlris as the lesser improbability of the two—as less unlikely 
than the rising of one from the dead; and yet every one 
must feel convinced, tliat were he placed in the situation we 
liave been figuring, he would not only lend his belief to the 
relation, but, if the relators accompanied it with a special 
warning from the deceased person to avoid a certain con¬ 
templated act, he would, acting upon tlie belief of their story, 
take the warning, and avoid doing the forbidden deed. Mr. 
Hume’s argtimeut makes no exception. This is its scoi^e; 
and whether he chooses to push it thus far or no, all Mi¬ 
racles are of necessity denied by it, without the least regard 
to the kind or the quantity of the proof on winch they are 
rested j and the testimony which wo have supposed, accom¬ 
panied by the test or check we have supposed, would fall 
witbiu the grasp of the argument just as much and as clearly 
as any other Miracle avouched by more ordinary combina¬ 
tions of evidence. 

The use of Mr. Hume’s argument is this, and it is an im¬ 
portant and a valuable one. It teaches us to sift closely and 
rigorously the evidence fur miraculous events. It bids us 
remember that the probabilities are always, and must always 
be, incomparably greater against than for the truth of these' 
relations, tecanse it is always far more likely that the tes¬ 
timony should be mistaken or false, than that the general 

laws of nature should be suspended. Further than this the 
doctrine cannot in soundness of reason be carried. It does 
not go the length of proving that tliose general laws cannot, 
by the force of human testimony, be shown to have l)ecu, in 
a particular instance, and with a particular purpose, sus¬ 
pended. 

It is unnecessary to add, that the argument here has only 
been conducted to one point, and upon one ground, namely, 
to refute the doctrine that a Miracle cannot be proved by any 
evidence of testimony. It is for those who niaintoin the 
truth of any revelation to show in what manner the evidence 
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suffices to prove the Miracles on -which that revekdon resta 
This treatise is not directed to that object; bat in comment¬ 
ing upon Mr. Home’s celebrated argument, -we have dealt 
with a fundamental objection to all Revelation, and one 
which, until removed, precludes the possibility of any such 
system being established. 

II. The Essay cn Miracles being supposed by its author 
sufficient to dispose of Revelation, the Essay on Providence 
and a Future State appears to have been aimed as a blow 
equally fatal to Natural Religion. Its merits are, however, 
Of a very superior order. There is nothin g of the sarcasm so 
unbecoming on subjects of this most serious kind, which dis¬ 
figures the concluding portion of the former treatise. The 
tone is more philosophic, and the sceptical character is better 
sustained. There cannot, indeed, be said to prcvtul through 
it anytliing of a dogmatical spirit, and certainly we here 
meet with none of that propensity to assume the thing in 
question, to insist upon propositions as proved which have 
only been enunciated, to supply by sounds the place of ideas, 
which we remark in the ‘ Si/sthae de la Nature.’ On the 
contrary, the argument, whether sound or not, is of a sub¬ 
stantial nature; it is rested on very plausible grounds; and 
we may the rather conclude that it is not very easily an¬ 
swered, because, in fact, it has rarely, if ever, b^n encoun¬ 
tered by writers on theological subjects. Nevertheless, it 
strikes at the root of ail Natural Religion, and requires a 
careful consideration. 

Mr. Hume does not deny that the reasoning from the 
appearances and operations of nature to the existence of an 
intelligent cause is logical and sound; at least he admits this 
for argument’s sake. Hut he takes this nice and subtle dis¬ 
tinction. We are here, he observes, dealing with an agent, 
an intelligence, a being wholly unlike all we elsewhere see 
or hitherto have known: our infen'nccs, therefore, must be 
confined strictly to the facts from whence they are drawn. 
When we see a foot-mark imprinted on the sand, we con¬ 
clude that a man has walked there, and that his other foot 
had likewise left its print, which the waves have effaced. 
But this inference is not drawn from the inspection of tlic 
foot alone; it comes from a previous knowledge of the 
human body, of which the foot makes a part. Had we 
never seen that body, or any other that walked on feet, the 
observation of the mark in tli^ sand could have led to nc 
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Other conclusion than that some body! or thing had been 
there with a fhrm like the mark. So, when we are to reason 
from the works of nature to their cause, we are entitled to 
conclude that a Being exists whose power and skill created 
them such as we behold them, and consequently that tliis 
Being is possessed of skill and power sulficient to contrive 
and to execute those works—that is, thoseqirecise works, and 
no more. We have no right to infer that this Being has the 
skill or the power to contrive and create one single blade of 
grass or grain of sand beyond what we see. It follows, then, 
that the argument a posteriori only leads to the conclusion 
that a finite and not an infinitely or an indefinitely wise and 
powerful Being exists: and it further follows, that we arc 
left withoutany evidence of his power (much less of his in¬ 
tention) to perpetuate our existence after death, as well as 
without any proof of the capacity of the soul to receive such 
a continuation of lieing after its separation from the body. 
This is the sum of the very ingenious, subtle, and original 
argument of Mr. Hume, afi'ording a mighty contrast to the 
flimsy sophisms, the declamatory assertions, of the French 
writers, aud giving the Natural Theologian, it must be al¬ 
lowed, a good deal to answer. We have stated it as strongly 
as we could, in order to meet it fully ; and it appears capable 
of a satisfactory answer. 

The whole argument a posteriori rests upon the assump¬ 
tion, that if we perceive arrangements mode, by means of 
which certain eliects are produced, and if seeing such ar¬ 
rangements among the works of men, we should at once con¬ 
clude that they were designed to produce those effects, we are 
entitled to say that the arrangements which we see and which 
we kuow not to be the work of man, are the work of an in¬ 
telligent cause, contriving them for the purpose of producing 
the effects observed. In truth, such must needs be the as¬ 
sumption on which the argument rests, because we have no 
other knowledge of what design and contrivance are. They 
necessarily bear reference to our own nature and the know¬ 
ledge we have of our owm minds, derived from our own con¬ 
sciousness and experience; and of this we have treated in 
the text, sect, iii. and iv. of Fart i. 

If we found anywhere a mechanism of any kind, a watch, 
for instance, as Paley puts the case, we should at once con¬ 
clude that some skilful aud intelligent being had been there, 
aud had left his works on the spot. We should conclude 
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(indeed this is involved in the former inference) that he was 
capable of doing what we saw he had done, and that he had 
intended to produce a particular effect by the exercise of his 
skill; but we should also tonclude that he who could do this 
could repeat the operation if he chose, and the probability 
would be that his skill had not bt?<;n confined to the single 
exertion of it which we had observed. There is nothing 
peculiar in the nature -of human workmanship or of tlm 
human character to make us draw this conclusion. We 
arrive at it just as we arrive at the inference of design and 
contrivance; we believe in them Itecause we are wholly un¬ 
able to conceive such an adaptation without such an in¬ 
tention; and,we arc equally unable to conceive that any 
Itcing, or any intelligence, or any power, which had sufficed 
to jK'rform the operation we see, should be confined to that 
single exertion. We can conceive no rea.son whatever why 
tlie same power should not be capable of repeating the opera¬ 
tion. There is nothing peculiar—no limit—no sufficient 
reason, of an exclusive nature, why the same power should 
not be again exercised, and with the same result. All in¬ 
duction proceeds upon similar grounds; it is the generaliza¬ 
tion of particulars; it is the concluding from, a certain 
limited number of instances to an indefinite number—to any 
number unless circumstances arise to restrict the generality 
—to any numlwr where nothing arises to vary or limit the 
conclusion. We mix an acid and alkali, and form a neutral 
salt having peculiar properties. We pass a sun-beam or the 
light of a candle through a prism, and observe the rays sepa¬ 
rated into lights making certain colours. Why do we con¬ 
clude from hence that all the acid made l>y burning sulphur, 
in what way soever' the sulphur was produced or the com¬ 
bustion effected, will be neutralized by soda wheresoever pro¬ 
duced and howsoever obtained, and that their union will 
always make Glauber’s salts ? Or, that all light, of all kinds, 
even that obtained by burning newly-discovered bodies, as 
the metal of potassium, unseen, unknown Ijefore the year 
ISO", will be found resolvable into tlie seven primary 
colours? According to Mr. Hume’s argument, we have no 
right to infer that any one portion of acid or alkali, save the 
one we have subjectoti to our experiments, or any light save 
that of the formerly-known combustible bodies, or rather of 
those classes of them on which we bad experimented : nay, 
of the individuals of those classes which we have burnt, 



NOTES. 


189 


will produce the effects we have experienced in our labo¬ 
ratory, or in our darkled chamber. In other words, ac¬ 
cording to this argument, all experimental knowledge must 
staud still, generSizing he at an end, and philosophers be 
content never to make a single step, or draw one conclusion 
beyond the mere facts observed by them: in a word. In¬ 
ductive Science nmst be turned from a^rocess of general 
reasoning upon particular facts, into a bare dry record of 
those particular facts themselves. 

if, indeed, it be said that we never can be so certain of the 
things we infer as we are of those we have observed, and on 
wliich our inference is grounded, we may admit this to be 
true. But no one therefore denies the value of the science 
wliich is composed of the inferences. So we cannot be so 
well assured of the Deity’s power to repeat and to vary and 
to extend hLs operations, as wc arc of his having created 
what we actually observe; and yet onr assurance may be 
quite sufficient to merit entire confidence. Nor will any 
student of Natural Theology complain if the only result of 
the argument we are combating be to place the higher trudis 
of the science but a very little lover iii point of proof than 
the inferences of design in the works actually exaniiued. 
The selfsame difference is to be found in the inferences com¬ 
posing the other branches of inductive science, and it in no 
perceptible degree lessens our confidence in the inductive 
method. 

It has oftentimes been asked, why we believe that the same 
result will happen from the same cause acting in the like 
circumstances—the foundation of all induction; and no 
answer has ever been given except that we cannot help so 
believing—that the condition of our being, the nature of our 
minds—compels us so to Iwlieve; and we take this as an 
ultimate fact incapable of being resolved into any fact more 
general. Can we help believing that a Being capable of 
creating what wc sec and examine, is also capable of exer¬ 
cising other acts of skill and power? Can we avoid be¬ 
lieving that tile same power which made all the animals and 
vegetables on our globe suffices to people and provide otlier 
worlds in like manner? Again, can we by any eftbrt bring 
our minds to suppose that this Bang’s whole skill and power 
were exhausted by one ett'orfy*®^ that having sufficed to 
create the universe, it ceases effective for any other 

purpose whatever? The answer is, that wc cannot; that wc 
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can as soon bcliere in the snn not rising to-morroir, or in hl« 
light ceasing to be differently refrangible. _ , 

Much is said in the course of arguments like the present 
of the word “ ir^nife." Whether or not we are able to form 
any precise idea of that which has no bounds in power or in 
duration may bo another question. But when we see sttch 
stupendous exertions of power, upon a scale so vast as far to 
pass all our fhcultics of comprehension, and with a minute¬ 
ness at the same time so absolute, that, as we can on the one 
hand perceive nothing beyond its grasp, so we are on the 
other hand unable to find anything too minute to escape its 
notice, we are irresistibly led to conclude that there is 
nothing above or below such an agent, and that nothing 
which we can conceive is impossible for such an Intelligence. 
The argument of Mr. Hume supposes or admits that the 
whole universe is its work, and that animal life is its crea¬ 
tion. We can no more avoid believing that the same power 
which created the universe can sustain it—that the sama 
power which created our souls can prolong their existence 
after death—than we can avoid believing that the power 
which sustained the universe up to the instant we are speak¬ 
ing, is able to continue it in lajing for a thousand years to 
come. But indeed Mr. Hume’s argument would go the 
length of making us disbelieve that the Deity has the power 
of continuing the existence of the creation for a day. We are 
only entitled, according to this argument, to conclude that 
the Deity had the power of working the works we have seen 
and no more. Last spring ami autumn we observed the 
powers of nature in vegetation, that is, we noted the opera¬ 
tions of the Deity in that portion of his works, and were en¬ 
titled, Mr. Hume admits, to infer that he had the skill and 
the power to produce that harvest from that seed time, but 
no more. We had, says the argument, no right whatever to 
infer that the Deity’s power extended to another .revolution 
of the seasons. The argument is this, or il is nothing. Con¬ 
fining its scope, as Mr. Hume would confine it, to the universe 
as a whole, and excluding all inferences as to a future state 
or other worlds, is wholly gratuitous. The argument applies 
to all that we have seen of the already past and the actually 
executed in this universe,, and excludes all respecting this 
same universe which is come; consequently, if it be 
good for anything, it is'wficient to prove that, although 
our experience may authorise us to conclude that the Deity 



NOTI^. 


191 


hag skill and power sufficient to maintain nhe world in its 
present state up to this hour, yet that experience is wholly 
insufficient to prove that he has either skill or power to con¬ 
tinue its existence a moment longer. Every one of tlio topics 
applied by him to a Future State applies to this. If we 
have no right to believe that one exertion of skill proves the 
author of nature adequate to another exartion of a kind no 
more di^ult and only a little varied, we can have no right 
to believe that one exertion of skill proves him adequate 
to a repetition of the same identical operation. Now no 
man living carries or can carry his disbelief so far as this. 
Indeed such doubts would not only shake all inductive 
science to pieces, but would put a stop to the whole business 
of life. And assuredly we may be well contented to rest the 
truths of Natural Theology on the same foundation upon 
which those of all the other sciences, as well as the practical 
conduct of all human affairs, must for ever repose. 


Notb VI.— Paob 75. 

Of tJie Ancient doctrines respecting Mind. 

The opinions of the ancient philosophers upon the nature of 
the Soul were not very consistent with themselves^; and in 
some respects were difficult to reconcile with the doctrine of 

its immateriality, which most of them maintained. It may 

suffice to mention a few of those theories. 

Plato and his pupil Aristotle may certoinly be said to have 
held the Soul's immateriality; at least, they maintained that 
it was of a nature wholly different from the body; and they 
appear often to hold that it was unlike all matter whatever, 
and a substance or existence of a nature quite peculiar to it¬ 
self. Their language is nearly the same upon this subject. 
Plato speaks of the main acwfiaTOs koi voijttj — o bodiless or 
incorporeal and intelligent being ; and of such existence he 
saj'S, in one place, ra atncfmra naWarra ovra nai peyitrra 
\oy<p povor, aXKif 5e ovSevi iraipws SeiKnurai —“ Things incor¬ 
poreal being the most excellent and the greatest of all, are nfgde 
manifest by reason alone, and no otherwise," — (Politicus.) 
So again in the Cratylus, he derives aapa from oa^eobat, 
and represents the body as a prison of the soul, eocoeo 
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twiicmipiov fivaeovif riis .ipvx'il^ ovro V s^tXa/tcra n 
ra/ta, fallowing herein the doctrine said to have been de^ 
livered by Orpheus. Aristotle, too, sjieaks of a being sepa¬ 
rable and separated from things perceivable by the seusesr- 
sviria xwpuT'rJ! icai k(X‘>P‘<^/^^''V ouffSjjvwv. Mevertheless, 
these philosophers frequently speak of the soul as being 
always, and as it were necessarily, connected with matter of 
some kind or other—act >lruxv firiTtToyiww) trapari. Tort xtv 
aW<p, Tore Be oXA^i. “ Jlie sqiiI ia always annexed to a bixly, 
sometimes to one and sometimes to another."—De Legg. x. 
Thus Aristotle (Z)c Oener. yfnim. ii. 4), t yap ijmxg ovana. 
auparos riyos tori —“ the sold ia the subatanee of some kind ijf 
body." And in the treatise De Anima, ii. 2, he says—«oi Sia 
rooTO KoXair 6Trohap.$avovoiv, ois Soicet pTjTs avev aapaxos fivat 
psyre aapd rt ifiuxv' ooipa per yap qvk eoTi, acoparos 5e ri — 
“ 77iose therrfore rightly hold who think that the soul cannot 
exist without the body, and yet that it is not body; it is not 
the body, but somewhat of the body.” 

This corporeal connexion is stated by Plutarch, in the 
Qiurst. Platon., still more plainly to have been the Platonic 
doctrine —“** rtpea^xirtpav tou auparos, airiau re rgs 
eueivou yereiretes uai apxgv—ovu ay yeveoBai il/vxnu avev 
owparos, ovbe row ayeu ipuxVS' aXAa ilmxvu pev ey orapari, 
youy Se ev rp <livx!>. “ 2Vie soul ia older than the body, and 
the cause and origin if its existence: not that the smd exists 
without the body, or the understanding without the soul; but 
that the soul is in the body, and the understanding in the 
soul." 

According to these representations and quotations taken 
together, Plato held the soul to be an immaterial substance, 
separable from any given body, but incapable of existing 
without some body or other, and the mind or understanding 
to be a part of the soul. The residue of the soul was, as wc 
shall afterwards sec, its sensitive or mortal portion. 

The idea of motion seAis to have been intimately con¬ 
nected in tlieir views with mind or spirit, and in so far their 
doctrines approach those, if wo can call them doctrines, of 
the modern atlieists (Sec Note IV.)—to lavro Ktvuy (says 
Plato), ipps \oyoy «x*‘*' aurgy ouoiay ginrep rovyopa, i Sg 
' vJkrts iivxgy upoaayopeuopey ; ipript ye —“ You say that the 
substance (or being) to which we all give the name f soul, 
has for its dfnit ion ‘ that which moves itself f I certainly 
do say so." — De Legg. x. 
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Bat the same philosophers also held the soul to he an 
emanation from the .Deity, and that each individual soul 
was a portion of the Divine Essence, or Spirit: consequently, 
they could not mean to assert that the divine essence was 
inseparable from matter of some kind, but only those por¬ 
tions of that essence which they represented to be severed, 
and as it were torn off, from the divine mind— avycupas 
4t« auTov /topia oviria Kcu airoirirairyuoTa. — (jEpict.) 

Plutarch, in the work already cited, says—n S« \l/vx>i ov« 
(pyoy tan rov 9eo« poycy oKKa xat ouS" Air’ avrov oW’ 
air' ouTou, (cai t( avrov. ytyoyty —“ The soul is not onlg his 
work, but a part of himself; it was not created by him, but 
from him ana out fhim.” 


Note VII.— Page 75. 

Of the Ancient Doctrines respecting the Daty and 
Matter. 

The notions of the Supreme Being entertained by the an¬ 
cient philosophers were more simple and consistent than 
their theory of the soni; and but for the lielief, which tliey 
never shook off, in the eternity of matter, would very nearly 
have coincided with our own. They give him the very 
same names, aud clothe him apparently in the like attributes. 
He is not only oBototoj, aepOapros, aywKtSpos — immortal, in¬ 
corruptible, indestructible —but aytyrrros. auroytyns, auro^vtis, 
ot/SuirodTOTos— uncreated, self-made, self-originating, self-ex¬ 
isting, . Zaoy vatrav txov pasapiornra per' a<pbapatas. says Epi¬ 
curus—“ A Being having all happiness, with an itwnrniptihle 
nature.** Again, he is rravronparwp. iro'yepaTijs— omnipotent, 

all-pnwerfttl; Swasat yap oirom, says Homer ( Odyss. J)— 
“ He has the power aver all things.** The creative power is 
also, in words at least, ascribed to him—Koepovornrgs, Siiiu- 
avpyos—the maker of the world, the great artificer. Aristotle, 
too, in a very remarkable passage of the Metaphysics, says 
that God seems to be the cause of all things, and, as it were, 
a lieginning, or principle—0eor Soicei to airwy rtaeiv eivai 
not apxn Tis: and, indeed, by implication, this is ascribed in 
the terms uncreated, self-created, aud self-existing; for in 
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Eounduess of reasoti the being who had no crcatoT, and much 
more the being who created himself (if we can conceive such 
an idea), must have created all things else. Nevertheless, 
such was certainly not so plain an inference of resisoning 
with the ancients; for whether it be that by ouro^inir and 
auT 07 '««ij, they only meant to convey the idea of t^tmiros— 
of a being uncreated and existing from all eternity—or that 
they took some nice distinction, to us incomprehensible, be¬ 
tween self-creation and the creation of other beings or things 
—certain it is, that the same philosophers who so described tlie 
Deity clung to the notion of matter being also eternal, and 
co-existent with the supreme power, and that by creator and 
artificer they rather seem to have meant the arranger of 
atoms—the power giving form to chaotic matter, than the 
power calling things into existence. They appear to have 
been all pressed by the difficulty (and who shall deny it?) 
of conceiving the net of creation—the act of calling ex¬ 
istences out of nothing. Accordingly, the maxim which 
generally prevailed among most of tlie Greek sects, and 
which led to very serious and even practical consequences in 
their systems, was ovSty (k gij oyros (or e( ouSevos) ytytaBat — 
that nothing it made of what has no existence, or (f nothing. 
Aristotle represents this as the common opinion of all natural 
philosophers before liim— KOttnjy So^ay rxy ipvotKay. He 
says, in another passage (De Calo, iii. 1), ol (uy aunaiy 
(trportpoy ^iXooo^aayres') aveiXoy 6\ws yevtoiy kcu <p6opav‘ 
ovity yap ovre yiyyeaOai <paa‘ty ovre (pBeiptoBai r(oy oyroty — 
“ Some of those (older philosophers) took away (or abolished) 
all generation and destruction, for they hold that none of the 
things which exist are either created or destroyed." Never¬ 
theless, it cannot be doubted that the Platonic doctrine was 
of the same kind, and that Aristotle, in truth, ascribed only 
a qualified creative power to the Deity. Plutarch’s state¬ 
ment of the Platonic doctrine is precise to this point— fifXrioy 
ovy TiXarayi etiBoptyovs roy per Koopoy into Beov yeyoyeyeu 
Xtyeiy sat aJSfiy i ptv yap KoWarros ruv ytyoyoroay, 6de 

apiaros mv niTiaiV Tijy 5e owrtay mi iXtiy ytyoyey, ou 
yfyoptyrjy, aXXa hnoKetperriy act Snpioupyip, tis SiaBeoiy 
Kai Tofiv ouTijs KOI irpos auToy e^opotuaiy, is Syyaroy jjr 
irapaoxeir ov yap ex too pri oyros ytyeais, ahX tn rou pit 
naKms, prfi Inayms cx<’*’vos, t!is oiKias, Hat Ipartov, hoi aySpe 
ayros- Better then be convinced by Plato, and say and sing 
that the world was made by God; for the world is the au>M 
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excellent of all created things, and he the best of alt causes. 
But the substance or maiter (literally timber) gf which he 
made it, was not created, but always lay ready for the arti- 
Jicer, to be arranged and ordered by him; for the creation was 
not out nothing, but out of what had been without form and 
unfit, as a house, or a garment, or a statue are made.” Aad 
dins it seems ^st wheu Maker or Cre^tw is used by the 
Academics, ^e are rather to regard them as meaning Maker 
in the sense in which an artificer is said to make or fabri¬ 
cate the object of his art. Eirai^rr wv (says Timasus) 
rorSe top Koaywp e{ Caracas rca i\as — He made the world ojf 
all hinds of matter. — I)e An. Mund. Indeed, I can in no 
Other way understand that very obscure, and but for some 
such gloss, contradictory passage of Aristotle, in the first 
book of the Physics, where he is giving bis own doctrine, in 
opposition to the tenets of the eider philosophers on this 
point — St not aurot dug-tv ytyvtcSai gtv ovStv i-ir\e»s 
tK gn apTOs, igos gtvrot yiyvtcSai tx ,/«) ovtos, oiov Kara 
cug$t0riKo:' tu yap rgs artpriatas 6 tan naff aura gt op, 
ouK tpvnapxopros yiyptrac n. Sauga(trca St tovto koi aSw 
PUTOP obra Sonet yiypeaSai rt ex gv optos —“ We our¬ 
selves however say that nothing is absolutely (or merely) 
producedfrom what has no existence, yet that something is 
produced from that which has no existence as far as regards 
accidents (or accessory qualities) ; for something is produced 
from privation, which has no existence in itself, and not from 
anything inherent. But this is wonderful, and seems impos¬ 
sible, that something should be produced out of that which has 
no existence.” — (.Phys. i. ».) Indeed he had said in the 
same treatise, just before, that all confessed it impossible and 
inconceivable that any being could either be created out of 
nothing, or be utterly destroyed—ex gy opros yipeoBu rare ot 
efoMutrgai apypoarop xai ttppyxrop. {ib. i. 5.) 

Upon the uncreated nature of things—for the doctrine 
extended to mind as well as to matter—the ancient pbilo- 
sobers founded another tenet of great importance. Matter 
<uia/«0ul vrere reckoned not only uncreated, but inde- 
EShu^ble; their existence was eternal in every sense of the 
word, without end as without beginning: gySep ex too gy 
OVTOS yiveaieu, gybe etc to gy op tpSeipeo8ai —“ Nothing can 
be produced out of that which has no existence, nor can any¬ 
thing be reduced to nonentity.” Sncli is Diogenes Laertius’s 
account of Democritus’ doctrine, or the Atomic principle. 
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** Prinei^um hine cujus tu>bis mcordU sumet, 

Nullim rem e nihilo gigni diTinitus unquun/**— 

** Hue aceedit uti quidque in sua corpora rununt 
Biasolvttt natura, neque ad nihilum (ntereunt res **— 

“ Haud igitur redit ad nihilum res ulli^ sed omnoa 
Discidio wdeunt In corpora msterui 

are the expressions of Lucretius, in giving an account of the 
Epicurean Philosc^hy (i. 151, 217, 249), or, as Persius more 
shortly expresses it, 

** De nihilo nihil, in nihilum nil posse reverU/*—iil. 84. 

And it must be admitted that they reasoned with great con- 
aisteiicy in this respect; for if the difficulty of comprehend¬ 
ing the act of creation out of nothing was a sufficient ground 
for holding all things to he eternal a parte ante—the equal 
difficulty of comprehending the act of annihilation was as 

g ood a ground for believing in their eternity a parte post — 
lere teing mani&j^tly just as much difficulty, and of tlie 
same kind, in comprehending bow a being can cease to exist, 
as how it can come into existence. 

From this doctrine mainly it is that the Greek philoso¬ 
phers derive the immortality of the soul, as fkr os the meta¬ 
physical and more subtle arguments for their belief go; and 
accordingly its pre existence is a part of their faith as much 
as its future life, the eternity ab ante being as much con¬ 
sidered as the eternity post. Thus Plato says that “ our soul 
was somewhere before it existed in the human form, so that 
also it seems to be immortal afterwards”—i)y nov vp<sr 
V ^UXV upir fv T^Se ry avBpaamrtp eiSei yeveffOat, Itffrt 
KOI Tourp odavoToK Ti eotKfV p etrat. — ( Phted,y 

Nevertheless, it must be admitted that their doctrine of 
future existence is most unsatisfactory as- far as it is thus 

derived, that is, their psychological argument: and for two 
reasons—^rs(, Itecause it is coupled with the tenet of pre¬ 
existence, and having no kind of evidence of that from rea¬ 
soning, we not only are prone to reject it, but arc driven to 
suppose that onr future existeuce will in like manner be 
severed by want of recollection from all consideration of 
personal identity; secondly, becanse, according to the doc¬ 
trine of the soul being an emanation from the Deity, its 
future state implies a return to the divine essence, and a 
confusion with or absorption in that supreme intelligence, 
and consequently an extinction of individual existence; a 
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doctrine which was accordingly held by some of the meta¬ 
physical philosophers who maintained a Future State. 

In one important particular there was an entire diflerence 
of opinion among the ancient philosophers; in truth, so im¬ 
portant a difference, thSt those were hsW not to be theists, 
but atheists, who maintained one side of the argument—1 
mean as to Providence. The Atomists and Epicureans held 
that there were Gods, and upon the subject of creative 
power they did not materially differ from those generally 
called theists; but they denied that these Gods ever in¬ 
terfered in the affairs of the universe. The language of 
Plato and the other theists upon this subject is very strong: 
they regard such a doctrine as one of the tliree kinds of 
blasphemy or sacrilege; and in tlie Bepublic of that philo¬ 
sopher, all the three crimes are maue equally punishable 
with death. The first species is denying the existence of a 
Deity, or of Gods— to de fieorepov, orras (ffeovs) ov 
avdpanroy, ** 77ie second, admitting their existence, but 
denying that they care for man." The third kind of blas¬ 
phemy was that of men attempting to propitiate the Gods 
towards criminal conduct, as <ptovoi and aSiKiiuaTa, slaughters 
and outrages upon justice, “ by prayers, thanksgivings, and 
saerijices—thus making those pure beings the acampUces of 
their crimes, bg sharing with them a small portion of the 
spoil; as the wolves do with the doi/s.”—Ve Jdtgg. x.* 


Not® VIII.—Pagk 101. 

Of the ancient Doctrine of the Immortality of the Soul. 

That the ancient philosophers for the most part believed in 

the Future Existence of the Soul after death is undeniable. 


V Who can read theae, and such passaKCS as these, without wishing 
that some who call thcmselvt^ Christians, some Cliiistiau Ih-incipalities 
and Powers, liad token a lesson from the heathen SHj'e, and (if their 
nature forbade them to abstain fVem massacres and ininstice) at least 
liad not committed the scandalous impiety, as he calls u, of singing in 
places of Christian worship, and for the accomplishment of their enormous 
crimes, Te Denms, which in Plato's Republic would have Iwen punished 
as blasphemy ? Who, indeed, can refrain from lamenUng anotlicr per^ 
nicious kind of faerilege (an anthropomorphism) yet more frequent— 
that of making Christian temples resound with prayers for victory over 
our enemies, and thanksgiving for their defeat ? Amuredly such a ritual 
as this is nut taken from the new Testament. 


J. 


O 
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It is equdl^ certain that their opinions upn this im|wri»nt 
subject vaned exceedingly, and that the kind of immortality 
admitted by one class can hardly be allowed to deserve the 
name. Thus they who considered, it as a portion of the 
Divine essenc^sevefcd for a time, in order to be united with 
a perishable bod^, believed in a future existence without 
memory^ or coiiscJonsness of personal identity, and merely as 
a reuniting of it with the Divine mind. Such, however, was 
not the belief of the more pure and enlightened tbeists, and 
to their opinion, as approaching nearest our own, it is pro¬ 
posed to confine the present notice. 

In one respect, even the most philosophical of those theo¬ 
ries differed widely from the Christian faith, and indeed 
departed almost as widely from the intimations of souirf 
reason. They all believed in the soul’s pre-existence. This 
is expressly given as proved by facts, and as one argument 
for immortality or tiiture existence, by Plato in the most 
elaborate treatise, which remains upon the subject, the Phado. 
He considers that all learning is only recollection, rijr fia- 
0))<rn' apaiuniatv eipot, and seems to think it inconceivable 
that any idea could ever come into the mind, of which the 
rudiments had not formerly been implanted there. In ihe 
Tlonriis and other writings the same doctrine is further ex¬ 
pounded. Hr wou fiiuay n ’rp*" *>' v^Se Ty ttvSpamPf! 
(tSu ytpeirBai, wirre nai raurri aOavarov ri toMiv v ijn/xv C'ra* 
“ Oar soul existed somewhere before it teas produced in the 
human form (or body) so that it seems to be immortal also.” 
The arguments indeed.. generally speaking, on which both 
Plato and other philosophei's ground their positions, derive 
their chief interest from the importance of the subject, and 
{bom the exquisite language in which they are clothed. As 
reasonings tiicy are of little force or value.. Thus it is ela¬ 
borately shown, or rather asserted in the Phado, that con¬ 
traries always come from contraries, as life from death, and 
death from life, in the works of Nature. Another argument 
is that the nature or essence of the soul is immortality, and 
hence it is easily inferred that it exists after death, a kind of 
reasoning hardly deserving the name-— 'OwoTt Sij to oSamTop 
KOI atia^Bopop earar, aXXo tI iffOXU, V «* aBaparos ■nryx®*'*! 
ovira. KOI apuKtBpos ap fitj —“ Since that which is immortal is 
also indestructible, what else can we conclude but that the soul 
being (or happening to be) immortal, must also be imperish¬ 
able ?” (Phad.) A more cogent topic is that of its simplicity. 
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from wheoce the inference is drawn that it mnst be iudo- 
structiblei because what we mean by the destruction of mat¬ 
ter is its resolution into the elements that compose it. In 
one passage Plato comes very near the argument relied on in 
the text respecting the changes which the body undergoes; 
but it appears from the rest of the passage that he had an¬ 
other topic or illustration in view—oXAa “r ^>“'5" iitcur- 

my ray ifmxvy roWa ^mfiara Kararptfieiy, a\\wr t« k&v iroWa 
rrri fiuf. Ei yap ptoi to aw/ia Koi airoWmtro, ert (uyTos roj 
aviptmm, aW’ ij <l/vxv «** vo Kararpifiopcyoy ayv^iyoi, ayay- 
KOiqy /levi* or eo), dirore anoWitoiTO ti tax’ll TeAeuroior 
{Hpaapa -Ti^eir avTrpt «ai roinov fioyov vporepay 

axoWuaHat —“ But J should rather say that ecu;h of our souls 
vears out many bodies, though these mould live many years; 
for if the body runs out and is defrayed, the man still living, 
but the soul always repair's that which is worn out, it would 
follow if necessity that the soul when it perished would hap¬ 
pen to have its last covering, and to perish only just before 
that covering" — Phad. A singular instance of the incapa¬ 
city of the ancients to observe facts, or at least the habitual 
carelessness with which they admitted relations of them, is 
afforded in another of these arguments. Socrates is made to 
refer, in the Pheedo, to the appearance of ghosts near places 
of burial as a well-known and admitted fact, and as proving 
that a portion of the soul for a while survived the body, but 
partook of its nature and likeness, and was not altogether 
immortal. This distinction between the mortal or sensitive 
and the immortal or intellectual part of the soul pervades 
the Platonic theism. We have observed already in the 

Statement of Plutarch, that the' Platonists held the vovs or 
intellect to be contained in the ijn/xv or soul, and the same 
doctrine occurs in other passages. Aristotle regards the soul 
in like manner as eoinposcd of two parts—the aedve, or rovs, 
and the passive: the former he represents as alone immortal 
and eternal; the latter as destructible, rovro pouoy aSayaroy 
Ktu aXdtoy, 6 Se rrabyriKos tpSapros, —iViV. Pkh, 

It must, however, be admitted, that the belief of the 
ancients was more firm and more sound than'their reasonings 
were cogent The whole tenor of the doctrine in the Plurdo 
refers to a renewal or continuation of the soul as a separate 
and individual existence, after the dissolution of the body, 
and with a complete consciousness of personal identity—in 
short, to a continuance of the same rational being’s existence 
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after death. The liberation from the body is treated as tbe 
beginning of a new and more perfect „lifc— Tore yap avTti 
Koff afrnji' ^ 'I'vxn ecroi xe>p‘r t«u ffafuvros’ TTportpof S’ ov 
(reKevrriaaai.). Xenophon thus makes Cyrus deliver him¬ 
self to his children on his death-bed — Ourot eyuye, u vatSes, 
ouSf Tovro TOiroTe miirOriy &s r/ fax’ll Mer or ‘v Syr)Tip 
aaimri p, fpr, Srout' 8< roinou aTa\\ayp, rtBypKyy — ovSt ye 
ism a<j>pav ttrrat p <I/UXV> fSfiSay rm a(ppoyi>s trupaTos 8ix« 
ytyprat, ovSe rouro sfs€t<rpai' a\\’ Sray axparos hsi KaOapos 
4 rouj tKKpidp, rort Koi ^povipuraroy ewoj avroy eivoi.* 
Cicero has translated the whole passage upon tliis subject 
beautifully, though somewhat paraphrastically; but this 
portion he has given more literally—“Mihi (|uidem nun- 
quam persuader! potnit, animos dum in corporibus essent 
mortalilius, vivere; qiium exissent ex iis, emori: iiec vero 
turn animum esse insipientem, qnum ex insipienti corpove 
evasisset; sed qnum omni admixtione corporis liberatns 
purus et integer esse ceepisset, eum esse sapicntem.”t 

None of the ancien^ indeed, has expressed himself more 
clearly or more beautifiilly upon the subject tlian this great 
philosopher and rhetorician. His reasoning, too, respecting 
It, greatly exceeds in soundness and in sagacity that of the 
Grecian sages. Witness the admirable argument in tbe 
Tusculan Questions. They who deny the doctrine, says he, 
can only allege as the ground of their disbelief the difficulty 
of comprehending the state of the soul severed from the 
body, as if they could comprehend its state in the body. 
“ Quasi vero intclliganh qualis sit in ipso corpore, quee 
confbrmatio, qiim magnitudo, qui locus.”-^“ Hmc reputent 
isti (he pdds) qui negaut animum sine corpore se intelligere 
posse i videbunt quern in ipso corpore mtelligant. Mihi 
quidem naturam animi intnenti, niulto difficilior occurrit 
oogitatio, multoiiue obscurior, qualis animus in corpore sit, 
taiiquam aliens! domi, quani qualis, cum cxierit, et in libe¬ 
rum coilum quasi domum suam vcuerit.”t That he derived 
the most refined gratification from such contemplations, 
many passages of his writings attest f none more than those 
towards tlie close of the Cato Major, which must often have 
cheered the honest labourers for their comitry and their 

* Cyrop. it. 

f De >*€nect. 80.—Here the wortiii "omni admixtione,” &c. art 
mided. 

'fuse. Qusost. i. Sii. 
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kind in the midst of an ungratefiil and unworthy generation. 
“ An censes (nt dc me ipso aliqnid more sennm glorier) me 
tautos labores dinmos noctum^uc, domi milititcque sus- 
oepturiim fnisse, si iisdem finibus gloriam mcam, qaibus 
vitam essem tcnninaturus ? Nonne melius multo fnisset 
otiosam ajtatcm et quietam sine nllo labore aut contcntione 
tradncere ?” Think yon—to speak somcndiat of myself after 

the manner of old men—think yon that I should ever have 
undergone such toils, by day and by night, at home and abroad, 
had I believed that the term of my life was to be the period 
of my renown ? How much better would it have been to 
wile away a listless being and a Inmqnil, void of all strife, 
and free from any labour ?”• And again, that famous pas¬ 
sage : “ O pncclarum diem qnum ad illud divinum animo- 
rura concilium cactumquc proficiscar; quumquc cx hac 
tur!)a et colluvioue discedam !” “ Delightful hour! when 
I shall journey towai-ds that divine assemblage of spirits, 
and depart from this crowd of polluted things !”t 
The Platonic ideas of a future state, as well as those 
adopted by the Roman sage, distinctly referred to an ac¬ 
count rendered, and rewards or punishments awarded tor 
the things done in the body— XP^ iratrra voteiv, says Pluto, 
ixTTe aperris Kai (ppovriiTfas tv rip $up yueTOO'X*”'' naKav yap 
raBKov xai eXiris p.eya\ri —“ We ouyht to act ill all thivys 
so os to pursue virtue and wisdom in this life, for the luhour 
is excellent and the hope great,"—{JJe Leyg. x.) Toy 5e oyra 
Tjfitsu sKoarov oyrus aBavarov eiyai, ipuxnr enoyoyafo/ifyoy, 
irapa Beats aWois airtevat, Sairayra Xtiyoy, uaBairep 6 yoyos B 
imrptpos \eyet ,, wp yev ayaBip Ba^jmKeov, Se uautp ya\a 
ipo0epov —“ In truth each of us—that is to say, each soul— 
is immortal, and departs to other (rods (or Gods in another 
world) to render an account as the laws of the state declare. 
This to the yood is matter tf confidence, but to the wicked of 
terror." — (J)e Jreyy. xii.) So in tlie beginning of the Epi- 
nomis, he says that a glorious prospect (uaKri e\ms) is held 
out to ns of attaining, when we die, the happiness not to be 
enjoyed on earth, and to gain which after death we had 
exerwd all our efforts. In the Phado, where he is giving a 
somewhat fanciful picture of the next world, he tells us fliat 
souls which have committed lesser crimes come eis rnv 
Kiyvnv sat suet otuovtrt re teat uaBaipoyevot rotv Be uBiKiyia- 
Tuy BtSovres Siuas aiTo\voyrat et Tis n r/BiKTioe —“ they 
♦ De Sencct. 8S. f Ibid. S5. 
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remain in that space, and being cleansed (or purged) of their 
tfff 'eacea, are released (from whence the ideik and the name 
of purgatory haa been ^en). But snch as have been in¬ 
curably wicked, murderers and others, are driven, he says, 
into Tartarus, iBev omort cKPati/awriy, “ whence they never 
more escape." * It is remarkable, that in the same work, 
Plato, if some w6rds have not been interpolated in the text, 
looks forward to some direct divine communicaticms of light 
upon this subject; but recommends abiding by dje light of 
reason till that shall be granted. Let us, he says, choose the 
best human reason, and, sitting on it like a raft, pass through 
the dangers of life, unless (or until) ei pirns Soratro aripahe- 
arepov Hat warSvyorepor en 0f0aioT€pou oxvpaios ij Aayou 
Bttov Tiros Sia<ropev9iirat —“ unless some one can pass us over 
more easily and safely upon some stronger vehicle or divine 
word." t 

The passage in the Somnium Scipionis. where celestial 
enjoyments arc held out as the rewards of public virtue, is 
well known. The precision indeed of the langu^e touching 
a future state, which marks this treatise, is singular, ap¬ 
proaching to that of the New Testament—“ beati mvo sem- 
pitemo fruuntur ”—“ ea vita via est in cmluni ct in hunc 
eoetum eoruin qui jam vixerunt et corpora laxati ilium in- 
colunt locum ”—“ immo vcro ii vivunt, qui ex corporum 
vinculis, tanquam e carcere, evolavcruni; vcstra vero, qua; 
dioitur vita, mors est”—“ sic habeto, non esse te mortalem, 
sed corpus hoc j nec enim tu is es, quem foima ista declarat, 
sed mens cuji^ue, is est qnisque “ animus in domum 
suam pervolabit, idqne ocius fiiciet, si jam turn, qunm erit 
inclnsus in corpore, eminebit foras, et ea quic extra crunt 
contemplans, quam maxime se k corpore abstrahet.” These 
things have mven rise to doubts of the authenticity of the 
treatise—doubts easily removed ^ looking to the many 
absurdities respecting the celestial bodies and the other ac¬ 
companiments of heaven with which the work abounds; to 
the Platonic doctrine respecting motion as the essence of 
mind, which it adopts; and also to the doctrine distinctly 
stated of the pre-existent state. 


• Phted. 


t Ibidv 
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Note IX.—Page 101. 

<y Bishop Warburt&n’s Theory concerrAng the cmcieta 
Doctrine of a Future State. 

To any one who had read tke extracts in the last Note, hut 
still more to one who was 'familiar with the ancient writers 
from whose works the^ are taken, it might appear qnite 
impossible that a question sbonid ever be raised upon the 
general belief of antiquity in a Future State, and the belief 
of some of the most eminent of the philosophers, at least, in 
a stete of rewards and punishments. Nevertheless as there 
b nothing so plain to which the influence of a preconceived 
opinion and the desire of furthering a favourite hypothesis 
will not blind men, and as their blindness in such cases bears 
even a proportion to their learning and ingenuity, it has 
thus fared with the point in question, and Bishop 'War- 
burton has denied that any of the ancients except Socrates 
really believed in a future state of the soul individually, and 
subject to reward or punishment. He took up this argument 
because it seemed to strengthen his extraordinary reasoning 
upon the Legation of Moses. It is therefore necessary first 
to state how his doctrine bears upon that reasoning. 

, His reasoning is this. The inculcating of a future state 
of retribution is necessary to the well being of society. All 
men, and especially all the wisest nations of antiquity, have 
agre^ in holding such a doctrine necessary to be inculcated. 

But there is nothing of the kind to be found in the Mosaic 

dispensation. And here he pauses to observe that these pro¬ 
positions seem too clear to require any proof. Nevertheless 
his whole work is consumed in proving them; and the con¬ 
clusion from the whole, that therefore the Mosaic law b of 
Divine original, is left for a further work, which never ap¬ 
peared; and yet this is the very position which all, or 
almost all who may read the book, and even yield their 
assent to it, are the most inclined to reject. Indeed it may 
well be doubted if tliis work, learned and acute as it is, and 
showing the author to be both well read and well fitted for 
controversy, ever satisfied any one except perhaps Bishop 
Hurd, or ever can demonstrate any thing so well as it proves 
the preposterous and perverted ingenuity of an able and in¬ 
dustrious man. 

That such was very far from being the author’s opinion 
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we have ample proof. He terms his work “ A Demon¬ 
stration.” He describes his reasoning “ as very little sliort 
of mathematical certainty,” and “ to which nothing but a 
mere physical possibility of the contraiy can be opposed 
and he declares his only difficulty to be m “ telling whether 
the pleasure of the discovery or the wonder that it is now to 
make be the greater.” Accordingly in the correspondence 
between him and his friend Bishop Hurd, the compete suc¬ 
cess of the “ Demonstration” is always assumed, and the 
glory of it is made the topic of endless and even mutual gra- 
tnlation, not without pity and even vituperation of all who 
can remain dissatisfied, and who are habitually and com¬ 
placently classed by name with the subjects of Pope’s well- 
known satire. 

The two things which the author always overlooked were 
the j)ossibility of a human lawgiver making an imperfect 
system, and of sceptics holding the want of the sanction in 
<|uestion to be no argument for the divine origin of the 
Mosaic law. but rather a proof of its flowing from a human 
and fallible source. As these “mere possibilities” are 
wholly independent of the admission that every word in the 
liook is correct, and all the positions are demonstrated, and 
as nothing whatever is said to exclude such suppositions, it is 
manifest that a more useless and absurd argument never was 
maintained upon any grave and important subject. The 
merit of the book lies in its learning and its collateral ar- 
gtimcnt; indeed nearly the whole is collateral, and uncon¬ 
nected with the purpose of the reasoning. But much even 
of that collateral matter is fanciful and unsound. The fiincy 
that the descent of A?neas to hell in the sixth book of the 
/Eneid is a veiled account of the Elensiuian Mysteries, has 
probably made as few proselytes as the main body of the 

“ Demonstration and if any one has lent his ear to the 
theory that the ancients had no belief in a future state of 
retribution, it can only be from being led away by confident 
as-sertion from the examination of the facts. 

7'his position of Bisi^p Warburton is manifestly wholly 
unnecessary to the proof of his general theory. But he 
thought it would show jnore strongly the opinion entertained 
of the uses to be derived from inculcating the doctrine of a 
Future State, if he could prove that they who held it in 
public, and with political views, did not themselves be¬ 
lieve it. 
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The tray in which he tries to prove this is by observing 
thut there prevailed among the old philosophers, as well as 
lawgivers, a principle of jjropagating what they knew to be 
false opinions for the public benefit, and of thus holding one 
kind of doctrine in secret, the esoteric, and another, the 
exoteric, in public. Of this fact there is no doubt, but its 
origin is hardly to bo thus traced to design always jtrcvail- 
iiig. The most ancient notions of religion were the birth ot 
fear and ignorance in the earliest ages, and the fanej; of the 
poets mingled with these, multiplying and improving and 
polishing the rude imaginations of popular terror and sim¬ 
plicity. The rulers of the community, aiding themselves by 
tlic sanctions which .they drew from thence, favoured the 
continuance and pro^gatioh of the. delusions: and philoso¬ 
phers who afterwards arose among the people were neither 
disposed themselves nor permitted by tlie magistrate openly 
to expose the errors of the popular faith. Hence they taught 
one doctrine in private, while in public they conformed to 
the prevailing creed, and the observances which it enjoined. 

But whatever be tlie origin of the double doctrine. Bishop 
Warburton cannot expect that its mere existence, and the 
use made of it by ancient writers and teachers will prove 
his position, unless he can show that the future state of re¬ 
tribution is only mentioned by tliem upon occasions of an 
exoierical kind, and never when esotaicalli/ occupied. Now 
this he most signally fails to do; indeed he can hardly be 
said fairly to make the attempt, for his rule is to make the 
tenor of the doctrine the criterion of esoteric or exoteric, in¬ 
stead of showing the occasion to be one or the other from 
extrinsic circumstances, which is manifestly begging the 
question most unscrupulously. It seems hardly credible 
that so acute and practised a controversialist should so con¬ 
duct an argument, but it is quite true. As often as anything 
occurs in favour of a Future State, he says it was said exo- 
teriedthj; and whenever he can find anything on the oppo¬ 
site side, or leaning towards it (wliicli is really hardly at all 
in the Platonic or Ciceronian writings,) he sets this down for 
the esoteric sentiments of the writer.* But surely if there be 
any meainng at all in the double doctrine, whatever may 
have been its origin, the occasion is everything, and there 
can he no difficulty in telling whether any given opinion Was 
maintained esoterically or not by the circumstances in 
which, and the purposes for which, it was propounded. 
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The ar^ment on which he dwells most is drawn from 
the allusion made by Ca'sar in die discussion upon the 
punishment of the conspirators as related by Sallust, “ Ultra 
(mortem) neque cure neque gaudio locum esseand from 
the way in which Cato and Cicero- evade, he says, rather 
than answer him, appealing to the traditions of antiquity 
and the authority of their ancestors instead of arguing the 
point. {IHv. III. 2. 5.) Can any tiling be more incon¬ 
clusive' than this r Granting that Sallust, in making speeches 
for Cmsar and Cato (whom by the way he makes speak in 
the self-same style, that is, in his own Sallustian style), 
adhered to the sentiments each delivei-ed ; and further, that 
Csesar uses this strange topic not as a mere rhetorical figure, 
but as a serious reason against capital punishment, and as 
showing that there is mercy and not severity in such inflic¬ 
tions (a very strong supposition to make respecting so pitic- 
tised and so practical a reasoner as Caius Cmsar); surely so 
bold a position as practical atheism brought forward in the 
Koman senate was far more likely to be met, whetlier by the 
decorum of Cato or the skill of Cicero, with a general ap¬ 
peal to the prevalence of the contrary belief, and its resting 
on ancient tradition, than with a metaphysical or theological 
discourse singularly out of season in such a deliate. To 
make the case our own; let ns suppose some member of 
Parliament, or of the Chamber of Deputies, so ill judged as 
to denounce in short but plain terms the religion of the 
country,—would any person advert further to so extravagant 
a speech than to blame it, and in general expressions signify 
the indignation it had excited ? Would not an answer out 
of Larduer, or Paley, or Pascal be deemed almost as ill- 
timed as the attack ? To be sure neither Cato nor Cicero 
are represented as testifying any great disgust at the lan¬ 
guage of CiEsar, but this, as well indeed as the topic being 
intimnced at all by the latter, only shows that, the doctrine 
of a Future State was not one of the tenets much diffused 
among the people, or held peculiarly sacred by them. Had 
the orator vindicated ^tiline by showing how much less 
flagitious his bad life than that of some of the gods to 
whom altars were erected and worship rendered, a very dif¬ 
ferent burst of invective would have been called down upon 
tlie blasphemous offender. 

In truth, the passage thus relied upon only shows, like all 
the rest of the facts, that the doctrine of retribution was 
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ratheMnore etoterie than exoteric among th« andents. The 
elaborate diasertation of Bishop Warbnrton’s upon the Mys¬ 
teries, proves this eflhctaally, and clearly refutes his -whole 
argument. Fbr to prove that the doctrine of fiiture retri¬ 
bution was used at all as an engine of state, he is forced 
to allege that it was the secret disclqped to the initiated in 
the Sacred Mysteries; which, according to Cicero, were not 
to be viewed by the imprudent eye. (Ne imprudentiom 
qnidem oculorum adjici fas est, De Legg. II. 14.) Surely 
this would rather indicate that such doctrines were not in¬ 
culcated indiscriminately, and that at all events, when a 
philosopher gives them a place in his works, it cannot be in 
pursuance of a plan for deceiving the multitude into a belief 
different frmn his own. It is indeed plain enough that the 
bulk of the people were restrained, if by any smietious 
higher than those of the penal laws, rather by the belief of 
constant interposition from the gods. An expectation of 
help from their favour or of punishment from their anger in 
this life and without any delay, formed the creed of the 
Greeks and the Romans; and nothing.else is to be found in 
either the preamble to Zaleucns the Locrian’s laws quoted 
by Bishop Warburton, or in the passages' of Cicero’s trea¬ 
tise, to which he also refers. (Zh'u. Leg. II. 3.) 

Among the many notable inadvertencies of his argument, 
concealed from himself by an exuberatit learning and a dog¬ 
matism hardly to be paralleled, is the neglecting to observe 
how difficultly the appearance of the doctrine in the places 

where we find it is reconciled with his notion of its having 
formed the subject of the Mysteries. What part in those 
Mysteries did Cicero’s and I^lato’s and Seneca’s and Xeno¬ 
phon’s writings bear? There we have the doctrine plainly 
stated; possibly to the world at large—possibly, far more 
proljably, to the learned reader only—-but assn^ly not by 
the Hierophant or the Mystagogne, to the initiated. This is 
wholly inconsistent with the notion of its being reserved for 
these alone. It is equally inconsistent with the theory that 
it was promulgated for the purpos^ of deception; for such 
purposes would have been far beffllr served by decidedly 
making it a part neither of the instruction given to die 
select and initiated few, nor of tlie doctrine confined to the 
students of philosophy, but of the common, vulgar, popular 
belief and ritual which it is admitted not to have been. The 
truth undeniably is, that as, on the one hand, it was not uni¬ 
versally preached and inculcated, so neither was it any 
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mystery forbidden to be divulged—that it was no part of 
the vulgar creed, nor yet so repugnant to the religion of the 
country as to be concealed from prudential considerations, 
like the unity of the Deity, the fiibulousness of the ordinary 
polytheistic superstitions, as to the gods and goddesses, the 
demigods, and the Fprics. These opinions were indeed 
esoteric, and only promulgated among the learned. A few 
allusions, and but a few, are found to them iu any of the 
classical authors whose writings were intended' for general 
perusal, and chiefly to the parts which had in process of 
time become too gross even for the vulgar, such as the 
Furies, Cerberus, &c., which Cicero describes as unfit for 
the belief of even an ignorant or doting old woman (Qua) 
anus tarn excors, &c. JJe Nat. Dear., and Tasc. Quasi,), 
and'-whicTi are treated as fables both by Demosthenes in 
that noble passage where he exclaims that the Furies, who 
are represented- in the scene as driving men with burning 
torches {eKmvttv Sijteriv nMMwafs), are our bad passions, and 
by Cicero in words (Hi faces, hm flamma;, &c.) almost trans¬ 
lated from the Greek. 

After all, can any thing be more violent than the supposi¬ 
tion that those philosophers, for the purpose of deceiving the 
multitude, delivered opinions not held by themselves, and 
delivered them in profound philosophical treatises? It is 
in the Phsedo and the Timmus (hai-dly intelligible to the 
leanied^, and the Tusculan Questions, and the Somninm 
Scipioms, in an age when there were hardly any readers be¬ 
yond the disciples of the several sects, that those exoteric 
matters are supposed to be conveyed for accomplishing the 
purposes of popular delusion—not in poems and speeches, 
read in the Portico or pronounced iu the Forum. If then 
the records of their opinions on the most recondite subjects 
were chosen for the depositories of exoteric faith, where are 
we to look for their esoteric doctrines? Bishop Warburton 
must needs answer, iu the very same records j for to this he 
is driven, because he has none other; and he cannot clioosc 
but admit that the whok argument is utterly defective, if it 
stops short at only sho*ng those opinions to have been de¬ 
livered, even if proved to be exoterica/, unless he can also 
show opposite doctrines to have been esoterically entertmned 
—inasmuch as a person might grant the former to have been 
delivered for popular use (whicli, however. Bishop Warbur¬ 
ton does not prove), and yet deny that they were assumed 
for the purpose of deception. Accordingly he is driven to 
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find, if he can, proofs of those opposite doctrines in the self¬ 
same writings where ho says the exoteric ones are conveyed. 
However, nothing surely can be more absurd than this; for 
it is to maintain that Plato and Cicero pretended to believe 
a future state of retribution in order to deceive the multi¬ 
tude, by stating it in the same writings in which they be¬ 
trayed their, real sentiments to be the very reverse. And 
this absurdity is the same, and this argument is as cogent, 
if we take the double doctrine to apply, not—as we are, in 
favour of the Bishop’s argument, generally supposing—to a 
difference between, what was taught in the face of the people 
and what was reserved for the scholars, but to a division of 
the scholars into two classes, one only of whom was supposed 
to see the whole truth—for the same writings on this subject 
are said to contain both the statements of it. Nevertheless 
let us shortly see how he finds any such contrary statements, 
or any means of explaining away the positive and precise 
dicta, and even reasonings, cited in the former note (Note 
VIII.). 

1. There can be no doubt that both the Greek and lioman 
philosophers disbelieved part of the popular doctrine as to 
future retribution, those punishments, to wit, which are of a 
gross and corporeal nature; and, accordingly, what Tiinocus 
the Locrian and others have said of the rifiuptat proves 
nothing, for it applies to those only. Strabo plainly speaks 
of these only in the passage where he observes that women 
and the vulgar are not to be kept pious and virtuous by the 
lessons of philosophy, but by superstition, which cannot be 
maintained without mythology (fable-making) and prodigies 
(Sta deitTiSaiixoyias' rovro 5’ ovk avev fxvBtrjroiias kcu reporrias), 
for he gives as examples of these, Jupiter’s Thmider, the 
Snakes of the Furies, &c. 

2. Notliing can be more vague than tlie inference drawn 
from such passages as those in Cicero and Seneca, where a 
doubt is expressed on the subject of a Future State, and a 
wish of more cogent proofs seems betrayed—as where Cicero 

makes one of his prolocutors, in Ae Tusculan Questions, 

say, thjit when he lays down the^haAo, which had per¬ 
suaded liim, “assensio omnis ilia elabitur” (i. 11), and 
when Seneca speaks of the philosophers as “ rem gratissi- 
mam promittentes magis quhm probcutes,” and calls it 
“ bellum somnium.” (_£pist. 102.) No one pretends that the 
ancients had a firm and abiding opinion, founded on very 
cogent reasons, respecting a Future State; and with far 
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•©under theologians than they were, the anxiety naturally 
incident to so momentous an inquiry may well excite oc¬ 
casional doubts, and even apprehensions. Who questions 
Dr. Johnson’s general belief in Revelation, because in mo¬ 
ments of depression, when desiderating some stronger evi¬ 
dence, he was kindly told by a religions friend that he 
surely had enoufh,-. and answered, “ Sir, I would have 
mare f” 

3. When Strabo speaks of the Brahmins having invented 
fhbles, like Plato, upon fiiture judgment, it is plain that be 
alludes to those speculations in the Phsedo, which are 
avowedly and purposely given as imaginary respecting the 
details of another world. To no other part of the Platonic 
doctrine can the Brahminical mythology be likened: nor 
would there be any accuracy of speech at all in comparing 
those febles to the more abstract doctrines of the immor¬ 
tality of the sonl, as the words literally do —(iavep koi 
n^OTWv irepi rut apSapatas rf/oxut)- 

4. The quotation firom Aristotle may refer to this world 
merely, but it is ecrtainly made a good deal stronger in 
Bishop Warburton’s translation— pofiepunarov Sc Oavaros- 
irfpUs yap, eat ovSev trt ry reSveuyrt 8* ovk «, ovre ayaQoy, 
ovTt HOKoy fiyat. “ Death (as our author renders itj is of 
all things the most terrible; for it is the final period of 
existence, and beyond that, it appears there is neither good 
nor evil for the dead man to dread or hope.” This is, at 
the best, a mere paraphrase. Aristotle says— Death is most 
terrible, for it is a.n end (<f »s), and there appears to be no- 
Ihinp further, good or baa. for the dead. Even were we to 
take this as an avowal of the Stagyrite’s opinion in the 
sense given it by Bishop Warburton, it proves nothing as 
to Plato. 

4. Some of the Stoics seem certainly to have held that the 
dissolution of the body closed the scene, and that the body 
ceased to exist by the resolving of its mortal frame into the 
kindred elements. Nevertheless, many of their observations 
may be conceived to regard the vulgar superstitions, and 
many of their sayings to flow from the habit of grandilo¬ 
quent contempt for all bodily snfleririg. However, no one 
maintains that all the ancient sects of Theists, and each 
disciple of every sect, firmly believed in a future state; and 
it must be remarked that the question raised by Bishop 
Warburton being as to the belief in a state of retribution, 
his citations from Seneca and Epictetus go to deny the fiiture 
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continuance of the soul altogether. Now he docs not deny 
that at least some of the ancients did believe in this. 

5. But the authority of Cicero presses our author the most 
closely, and accorfingly he makes great efforts to escape 
from it. After showing some circumstance rather of ex¬ 
pression than anything else, in his philosophical treatises, he 
cites the oration Pro Cluentio^vhen, speaking of the vulgar 
superstition, he says it is generally disbelieved; and then 
asks, “ Quid aliud mors eripnit pneter sensura doloris ?” 
But this at best is a rhetorical flourish; and being delivered 
in public (though before the judges), never could be seri¬ 
ously meant as an esoteric attack ou the doctrine. The doc¬ 
trines in the Pe Officiia relate ouly to the Eteity’s being 
incapable of anger or malevolence, on which account be 
praises Regulus the more for keeping his oath when all phi¬ 
losophers knew nec irasH Deum nec nocere; which shows, 
according to our author, that Cicero could not believe in 
future retribution. But this is said by Cicero only in re¬ 
ference to immediate punishments, or judgments, as the 
vulgar term them. At any rate, the passage is quite capable 
of this sense, and every rule of sound construction binds us 
to prefer it as consistent with the other passages on a future 
state, while those passages will bear no meaning but one. 
We may here observe, in passing, tlie gratuitous manner in 
which works are held esoteric and exoteric, just as suits tho 
purposes of the argument. The Offices contain the above 
passage, and therefore, Bishop Warburton says it is tlic work 
whicli “ bids the fairest of any to lie spoken from the heart.” 
The passage in the Somuium Scipionis, “ Omnibus qui 
patriam conservariut, adjuverint, auxerint, certura esse in 
cffilo, ad definitum locum ubi beat! mvo sempltcrno fruantur,” 
(&»t. Scip. 37,) is got rid of, by saying that the ancients 
believed souls to be either human, or heroic and demonic, 
and that the two last went to heaven to enjoy eternal hap- 
piucsi!, but that tlie former, comprehending the bulk of man 
Kind, did not. This is begging the question to no purpose, 
for it is also giving up the point, and at the utmost ouly re¬ 
duces the autlior's position to a denial that the ancients be¬ 
lieved in the immortality of all souls. It must, however, lx: 
observed, that unless he is allowed to assume also something 
like election and predestination, be gains hardly even this in 
his argument; for if a mau by patriotic conduct can become 
one of the heroic souls, and so gain eternal life, what inert 
distinct admission can be desired of a future state of retribu- 
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tion? That the doctrine of immortality was, by many at 
least, confined in some such way, may be true. That lieau- 
tiful passage in Tacitus seems to point that way, “ Si non 
cum corpore extingnnntur magtue animsc.”—( Vit. Art. sub 
Jin.) The main proof, however, against Cicero’s belief is 
drawn from the Epistles, where alone, says our author, we 
can be sure of his*speaking his real sentiments. Yet never 
did proof more completely fail. Writing to Torquatos, he 
says, “ Nec enim dum ero, angar ulla re, cum omni vacem 
culpst—ct si non ero, sensu omnino carebo,” (lib. vi. Ep. 3); 
and to Toranius, “ ima ratio videtur, ferre moderate, prm- 
sertim cum onmium rerum mors sit extremum” (Lib. vi. 
Ep. 21.) And this, which really means nothing more than 
a common remark on death ending all our pains and troubles, 
the learned author calls “ professing his disbelief in a future 
state of retribution in the frankest manner.”— Div, Lcf). iii. 3. 

It seems, therefore, not too much to say that the Divine 
Legation does not more completely fail in proving the gr-nd 
paradox which forms the main objwt of the argument, and 
which has been pa-odied by Soame .Tenyns, in his most in¬ 
judicious defence of Christianity; than it does in supporting 
the minor paradox which is taken up incidentally as to the 
real opinions of the ancients, and which, it must be admitted, 
is indeed quite unueeessary to the general argument, and as 
little damages it by its entire failure, as it could help it by 
the most entire success. 


Note X.— SEcnoN VI., p. 106 . 

A i-EARNED and valuable work upon the life of Lord Bacon 
has been published by Mr, B. Montagu. Some very important 
facts are proved satisfactorily by the ingenious author, and 
show how much the criminality of this great man is exag¬ 
gerated in the common accounts of his fall. But it is clearly 
shown, that he was prevailed upon by the intrigues of .lames I. 
and his profligate minister to abandon his own defence, and 
sacrifice himself to their base and crooked policy—a state- 
meut which disgraces them more than it vindicates him. 
One thing, however, is undcni.ablc -that they who so loudly 
blame Bacon overlook the meanness of almost all the gre:it 
statesmen of those courtly times. 
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CHAPTER-I. 

STATE OF THE ASGDMEST.’ 

In crossing a heath, suppose I pitched my foot against a 
stone, and were asked how the stone came to bo there, 
I might possibly answer, that, for anything I knew to 
the contrary, it had lain there for ever; nor'would it, 
l>crhaps, be very easy to show the absurdity of this 
answer.* But suppose I had found a watch upon the 
ground, and.it should be inquired how the watch hap- 

’ The last note of the Appendix describes the mechanism 
of a watch, and illustrates the elementary principles of me¬ 
chanics. Contrasted with the mere mechanism, there is 
another essay on the-mechanism of the animal body. These 
may be perused either before or after reading the present 
chapter. 

* The argument is here put veir naturally. But a con¬ 
siderable change has taken place of late years in the know¬ 
ledge attained even by common readers, and there are few 
who would be without reflection “ how die stone came to be 
there.” The changes which the earth’s surface has under¬ 
gone, and the preparation for its present condition, have 
become a subject of high interest; and there is hardly any 
one who now would, for an instan^ believe that the stone 
was formed where it lay. On lifting it, he would find it 
rounded like gravel in a river: he wonjd see that, its aspe¬ 
rities had been worn off, by being roUed from a distance in 
water: he would perhaps break it, look to its fracture, and 
survey the surrounding heights, to discover whence it had 
l)een broken off, or from what remote region it had been 
swept hither: he would consider the place whore he stood, 
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pened to be in that place, I should hardly think of the 
answer which I had - before given—that, tor anything 1 
knew, the watch might have always been there. Yet 
why should not this answer .serve for the watch as well 
as mr the stone ? why is it not as admissible in the second 
case as in the first ? For this reason, and for no other, 
viz., that, when we come to inspect the watch, we per¬ 
ceive (what we could not discover in the stone) that its 
several jnrts are framed and put together for a pur¬ 
pose, e. g. that they are so formed and' adjusted as to 
produce motion, and that motion so regulated as to 
point out the hour of the day; that, if the different 
parts had been differently shaped from what tliey are, 
of a different size from what they are, or placed after 
any other manner, or in any other order than that in 
which they are placed, either no motion at all would 
have been carried on in the machine, or none which 
would have answered the use that is now served by it. 
To reckon up a few of the plainest of these parts, and of 
their ofiices, all tending to one result. We see a cylin¬ 
drical box containing a coiled elastic spring, which, by 
its endeavour to relax itself, turns round the box. We 

in reference to the level of the sea or the waters; and, re¬ 
volving all these things in his mind, he would be impressed 
with the conviction that the surfece of the earth had under¬ 
gone some ■'fast revolution. 

Such natural reflections lead an intelligent person to seek 
for information in the many beautiful and interesting works- 
on geology that have been published in our country of late 
years. And by these he will be led to infer that the fair 
scene before him, so happily adapted for the abode of man, 
was a condition of the earth resulting from many sucoessive 
revolutions taking place at periods incalculably remote; and 
that the variety of mountain and valley, forest and fertile 
plain, promontory and shallow estuary, formed a world 
salted to bis capacities and enterprise. 

So true is the observation of Sir J. Herschel, “ that the 
situation of a pebble may afford him evidence of the state of 
the globe he inhabits myriads of ages ago, before his species 
became its denizens.” 
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next observe a flexible chain (artiflcially wrought for the 
sake of flexure) communicating the action of the spring 
from the box to the fusee. We then .find a series of 
wheels, the teeth of which catch in, and apply to, each 
other, conducting the motion from the fusee to the ba¬ 
lance, and from ^e balance to the pointer, and, at the 
same time, by the size and shape of those wheels, so rer 
giilating that motion as to terminate in causing an index, 
by an equable and measured progression, to pass over a 
given space in a given time. We take notice that the 
wheels are made of brass, in order to keep them from 
rust; the springs of steel, no other metal being so elastic; 
that over the face of the watch there is placed a glass, 
a material employed in no other part of the work, but in 
the room of which, if there had been any other than a 
transparent substance, the hour could not be seen without 
opening the case. This mechanism being observed (it 
requires indeed an examination of the instrument, and 
[lerhaps some previous knowledge of the subject, to per¬ 
ceive and understand it; but being once, as we have said, 
observed and understood), the inference, wo think, is 
inevitable, that the watch must have had a maker: that 
there must have existed, at some time, and at some place 
or other, an artificer or artificers who formed it for the 
purpose which we find it actually to answer ; who com- 
prenended its construction, and designed its use. 

I. Nor would it, I apprehend, weaken the conclusion, 
that we had never seen a watch made; that we had never 
known an artist capable of making one; that we were 
altogethor incapable of executing such a piece of work¬ 
manship ourselves, or of understanding in what manner 
it was performed; all this being no more than what is 
true of some exquisite remains of ancient art, of some lost 
arts, and, to the generality of mankind, of the more cu¬ 
rious productions of modem manufacture. Does one man 
in a million know how oval frames are turned ? ’ Ignorance 

* It is certainly a thing not easily expressed in words. 
Tlie nave of a circular wheel moves on a single pivot; but 
there arc here two pivots, and grooves in the wheel to corre- 
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af this kind exalts our opinion of the unseen and unknown 
artist’s skill, if he be unseen and unknown, but raises no 
doubt in our minds of the existence and agency of such 
tn artist, at some former time, and in some place or other. 
Nor can I perceive that it varies at all the inference, 
whether the question arise concerning a_ human agent, 
)r concerning an agent of a different species, or an agent 
possessing, in some respects, a different nature. 

II. Neither, secondly, would it. invalidate our conelu- 
rion, that the watch Sometimes went wrong, or that it 
seldom went exactly right. The purpose of the ma¬ 
chinery, the design, and the designer, might be evident, 
and, in the case supposed, would be evident, in whatevet 
way we accounted for the irregularity of the movement, 
or whether we could account for it or not. It is not 
necessary that a machine be perfect, in order to show 
with what design it was made: still less necessary, where 
the only question is, whether it were made with any design 
at all. 

III. Nor, thirdly, would it bring any uncertainty into 
the argument, if there were a few parts of the watch, 
concerning which we could not discover, or had not yet 
discovered, in what manner they conduced to the general 
effect; or even some parts, concerning which we could 
not ascertain whether they conduced to that effect in any 
manner whatever. For, as to the first branch of the case, 
if by the lo.ss, or disorder, or decay of tho parts in ques- 

spond with them. These two grooves cross each otlier, and 
play upon the pivots in such a manner that the centre of 
motion varies, and the rim of the wheel moves in an ellipsis. 
It is exactly on the same principle that we draw an oval 
figure, by driving two nails into a board, and throwing a 
band round them, and then running the pencil round within 
the band. These two nails are in the points called by ma¬ 
thematicians the foci of the oval or ellipse; and accordingly 
a fundamental property of the curve is, that the sum of any 
two lines whatever, drawn from the two Joci to any point in 
the curve, is always the same. These points are called foci, 
fires, because light reflected from the surface of an oval 
mirror is concentrated there and produces heat. 
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tion, the movement of the watch were found in fact to be 
stopped, or disturbed, or retarded, no doubt would remain 
in our minds as to the utility or intention of these parts, 
although we should bo unable to investigate the manner 
according to which, or the connexion by which, the ulti¬ 
mate effect depended upon their action or assistance; 
and the more complex is the machine, the more likely is 
this obscurity to arise. Then, as to the second thing 
supposed, namely, that there were parts which might be 
spared without prejudice to the movement of the watch, 
and that we had proved this by experiment, these suMr- 
ffuous parts, oven if we were completely assured that they 
were such, would not vacate the reasoning which we had 
instituted conefiming other parts. The indication of con¬ 
trivance remained, with respect to them, nearly as it was 
before. 

IV. Nor, fourthly, would any man in his senses think 
the existence of the watch, with its various machinery, 
accounted for, by being told that it was one out of pos¬ 
sible combinations of material forms; that whatever he 
had found in the place where he found the watch, must 
have contained some internal configuration or other; and 
that this configuration might bo the structure now exhi¬ 
bited, viz., of the works of a watch, as well as a different 
structure. 

V. Nor, fifthly, would it yield his inquiry more satis¬ 
faction, to be answered, that there existed in things a 
principle of order, which had disposed the jiarts of the 
watch into their present form and situation. He never 
knew a watch made by the principle of order; nor can 
he even form to himself an idea of what is meant by a 
principle of order, distinct from the intelligence of the 
watchmaker. 

VI. Sixthly, he would be surprised to hear that the 
mechanism ot the watch was no proof of contrivance, 
only a motive to induce the mind to think so: 

VII. And not less surprised to bo informed, that the 
watch in his hand was nothing more than the result of 
the laws otmetattic nature. It is a perversion of language 
to assign any law as the etficient, operative cause of any- 
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thing. A law presupposes an agent; for it is only the 
mode according to which an agent proceeds : it implies a 
power; for it is the order according to which that power 
acts. Without this agent, without thil power, which are 
both distinct from itself, the law does nothing, is nothing. 
The expression, “ the law of metallic nature,” may sound 
strange and harsh to a philosophic ear; but it seems quite 
as justifiable'as some others which are' more familiar to 
him', such as “ the law of vegetable nature,” “ the law of 
animal nature,” or, inde.ed,'as. “the law of nature” in 
general, when assigned as the cau^ of phenomena, in 
exclusion of agency and power, or when it is substituted 
into the place of these.'* 

VIII. Neither, lastly, would buj observer be driven 
out of his conclusion, or from his confidence in its truth,, 
.by "being told that he knew nothing at all about the 
■matter.' He knows enough for his argument: he knows 
the utility of the end; he knows the. subserviency and 
adaptation of the means to'tHe.g,^ .These points being 
known, his ignorance of othek po|It!lll|^i^ doubts concern¬ 
ing other points, aftcct not the certainty of his reasoning. 
The consciousness of knowing little need not beget a 
distrust of that which he does know. 

■* When philosophers and nafiiralists observe a certain 
succession in the phenomena of the universe, they consider 
the uniformity to exist through a law of nature. If they 
discover the order of events, .or phenomena, they say they 
have discovered the law: for. example, the law of affinities, 
of gravitation, &c. It is a loose expression ; for to obey a 
law supposes an understanding and a will to comply. The 
phrase also implies that we know the nature of the govern¬ 
ing power which is in operation, and in the present case both 
conditions are wanting. 

The “law” is the mode in which the power acts, and the 
term shonld infer, not only an' acquiescence in the existence 
of the power, but of Him who has bestowed the power and 
enforc^ the law. 

The term “force” is generally used instead of power, 
when the intensities are measurable in their mechanical re¬ 
sults. 
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CHAPTER II. 

STATE or TUB AKGDMXNT CONTIBIIBD. 

Scpposx, in the next place, that the person who found 
the watch should, after some time, discover that, in ad¬ 
dition to all the properties which he had hitherto ob¬ 
served in if, it possessed the unexpected jjrojjerty oif 
producing, in the course of ite movement, another watch 
like itself (the thing is conceivable) ; that it contwned 
within it a mechanism, a system of parts, a mould, for 
instance, or a complex adjustment ot lathes, iHesj and. 
•other tools, evidently and, separately calculated for tliis 
purpose j lot us inquire what effect ought siich a dis¬ 
covery to have upoq^^ former conclusion. 

I. The first effect would be'to increase his admiration 
of the contrivance, and his conviction of the consummate 
skill of the contriver. Whether he regarded the object 
of the contrivance, the distinct apparatus, the intricate, 
yet. in many parts intelHgible mechanism by which it 
was carried on, he would perceive, in this new observa¬ 
tion, nothing but an additional reason for doing what he 
had already done—for referring the construction of the 
watch to design, and to supreme art. If that construc¬ 
tion wUhmit this property. Or which is the same thing, 
before this property had been noticed, proved intention 
aod art to have been employed about it, still more strong 
would the proof appear, when he came to the knowledge 
of this further proixjrty, the crown and perfection of all 
the rest. 

II. He would reflect, that though the watch before 
him- were, in some sense, the maker of the watch which 
was fabricated in the course of its movements, yet it was 
in a very different sense from that in which a carpenter, 
for instance, is the maker of a chair—the author of its 
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contrivance, the cause of the rektion of its parts to their 
use. With respect to these, the first watch was no 
cause at all to the second; in no such sense as this was 
it the author of the constitution and order, either of the 
parts which the new watch contained, or of the parts 
by the aid and instrumentality of which it was produced. 
We might possibly say, but with great latitude of ex- 

{ jression, that a stream of water ground com; but no 
atitude of expression would allow us to say, no stretch 
of conjecture could lead us to think, that the stream of 
water built the mill, though it were too ancient for us to 
know who the builder was. ■ What the stream of water 
does in tb? affeir is neither more nor less than this; by 
the application of an unintelligent impulse to a mechanism 
previously arranged, arranged independently of it, and 
arranged by intelligence, an effect is produced, viz., the 
corn is ground. But the effect results from the arrange¬ 
ment. The force of the stream cannot be said to be the' 
cause or author of the effect, still less of the arrange¬ 
ment. Understanding and plan in the formation of the 
mill were not the less necessary for any share which the 
water has in grinding the com; yet is this share the 
same as that which the watch would have contributed to 
the production of the new watch, upon the supposition 
assumed in the last section. Therefore, 

III. Though it be now no longer probable that the 
individual watch which our observer had found was made 
immediately by the hand of an artificer, yet doth not this 
alteration in anywise affect the inference, that an artificer 
had been originally employed and concerned in the pro¬ 
duction. The argument from design remains as it was. 
Marks of design and contrivance are no more accounted 
for now than they were before. In the same thing, wc 
may ask for the cause of different properties. Wo may 
ask for the cause of the colour of a body, of its hard¬ 
ness, of its heat; and these causes may be all dififerent. 
We are now asking for the cause of that subserviency to 
a use, that relation to an end, which we have remarked 
in the watch before us. No answer is given to this 
question by telling us that a preceding watch produced 
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it. There cannot be design without a designer; con¬ 
trivance, without a contriver; order, without choice; ar¬ 
rangement, without anything capable of arranging; sub¬ 
serviency and relation to a purpose, without tliat whicli 
could intend a purpose; means suitable to an end, and 
executing their ofiBce in accomplishing that end, without 
the end ever having been contemplated, or the means 
accommodated to it. Arrangement, disposition of parts, 
subserviency of means to an end, relation of instruments 
to a use, imply the presence of intelligence and mind. 
No one, therefore, cun rationally believe, that the insen¬ 
sible, inanimate watch, from which the watch before us 
issued, was the proper cause of the mechanism we so 
much admire in it:—could be truly said to have con¬ 
structed the instrument, disposed its parts, assigned their 
office, determined their order, action, and mutual de¬ 
pendency, combined their several motions into one result, 
and that also a result connected with the utilities of other 
beings. All these properties, therefore, are as much 
unaccounted for as they were before. 

IV. Nor is anything gained by running the difficulty 
farther back, t. e., by supposing the watch before us to 
have been produced from another watch, that from a 
former, and so on indefinitely. Our going back ever so 
far, brings us no nearer to the least degree of satisfac¬ 
tion upon the subject. Contrivance is stilt unaccounted 
for. We still want'a contriver. A designing mind is 
neither supplied by this supposition, nor dispensed with. 
If the difficulty were diminished the farther we went 
back, by going back indefinitely we might exhaust it. 
And this is the only case to which this sort of reasoning 
applies. Where there is a tendency, or, as we increase 
the number of terms, a continual approach towards a 

limit, t/ie)-e, by supposing the number of terms to be what 
is calleil infinite, we may conceive the limit to be at¬ 
tained ; but where there is no such tendency or approach, 
nothing is effected by lengthening the senes. There is 
no difference as to the point in question (whatevpr there 
may be as to many points), between one series and an¬ 
other; between a series which is finite, and a series 
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which is infinite. A chain, composed of an infinite num¬ 
ber of links, can no more sup^rt itself than a chain 
composed of a finite number of links. And of this we 
are assured (though we never can have tried the experi¬ 
ment), because, by increasing the number of links, from 
ten for instance to a hundred, from a hundred to a thou¬ 
sand, &c.,.we make not the smallest approach, we ob¬ 
serve not the smallest tendency, towards self-support. 
There is no difference in this respect (yet there may be 
a great difference in several respects) between a chain of 
a greater or less length, between one chain and another, 
between one that is finite and one that is infinite. This 
very much resembles the case before us. The machine 
which we are inspecting demonstrates, by its construc¬ 
tion, contrivance and Resign. Contrivance must have 
had a contriver; design, a designer; whether the machine 
immediately proceeded from another machine or not. 
That circumstance alters not the case. That other machine 
may, in like manner, have proceeded from a former ma¬ 
chine: nor doeii that alter the case; the contrivance 
must have had a contriver. That former one from one 
preceding it: no alteration still; a contriver is still ne¬ 
cessary. No tendency is perceived, no approach towards 
a diminution of this necessity. It is the same with any 
and every succession of these machines ; a succession of 
ten, of a hundred, of a thousand; with one series, os 
with another; a series which is finite, as with a scries 
which is infinite. In whatever other respects they may 
differ, in' this they do not. la all, equally, contrivance 
and design are unaccounted for. 

The question is not simply. How came the first watch 

into existence ? which question, it may be pretended, is 

done away by supposing the, series of watches thus pro¬ 
duced from one another to have been infinite, and con- 
. sequently to have had no such first, for which it was 
necessary to provide a cause. This, perhaps, would 
have been nearly the state of tlie question if nothing had 
been before us but an unorganised, unmechanised sub¬ 
stance, without mark or indication of contrivance. It 
might be difficult to show that such substance could not 
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have existed from eternity, either in succession (if it were 
possible, which I think it is not, for unorganised bodies 
to spring.from one another), or by individual perpetuity. 
But that fs'Viot the question now. To supple it to bo 
so, is to suppose that it made no difference whether he 
had found a watch or a stone. As it is, the metaphysics 
of that question have no place: for, in the watch which 
we are examining are seen contrivance, design ; an end, 
a purpose; means for the end, adaptation to the purpose. 
And the question which irresistibly presses upon our 
thoughts, is, Whence this contrivance and design ? The 
thin^ required is the intending mind, the adapted hand, 
the intelligence by which that hand was directed. This 
question, this demand, is not shaken off, by increasing a 
number or succession of substances, destitute of these 
properties; nor the more, by increasing that number to 
infinity. If it be said, that, upon the supposition of one 
watch being produced from another in the course of that 
other’s movements, and by means of the mechanism 
within it, we have a cause for the watch in my hand, 
viz., the watch from which it proceeded,—I deny, that 
for the design, the contrivance, the suitableness ot means 
to an end, the adaptation of instruments to a use (all 
which we discover in the watch), wo have any cause 
whatever. It is in vain, therefore, to assign a series of 
such causes, or to allege that a series may bo carried 
back to indnity; for I do not admit that we have yet 
any cause at all for the phenomena, still less any series 
of causes cither finite or infinite. Here is contrivance, 
but no contriver; proofs of design, but no designer. 

V. Our observer would further also reflect, that the 
maker of the watch before him was, in truth and reality, 
the maker of every watch produced from it: there being 
no difference (except that'the latter manifests a more 
exquisite skill) between the making of another watch 
with his own hands, by the mediation of files, lathes, 
chisels, &c., and the disposing, fixing, and inserting of 
these instruments, or of others equivalent to them, in the 
body of the watch already made in such a manner, as to 
form a new watch in the course of the movements which 
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he had given to the old one. It is only vrorking by one 
set of tools instead of another. 

The conclusion which the first examination of the 
watch, of its works, construction, and movement, sug¬ 
gested, was, that it must have had, for the cause and 
author of that construction, an artificer who understood 
its mechanism and designed its use. . This conclusion ia 
invincible. A. second examination presents us with a 
now discovery. The watch is found, in the course of 
its movement, to produce another watch, similar to 
itself; and not only so, but we perceive in it a system 
or organisation, separately calculated for that purpose.- 
What effect would this discovery have, or ou^t it to 
have, upon our former inference? What, as hath al¬ 
ready been said, but to increase, beyond measure, our 
admiration of the skill whieji had been employed in the 
formation of such a machine ? Or shall it, instead of 
this, ai^ at once turn us round to an opposite conclusion, 
viz., that up art or skill whatever has been concerned in 
the business, although all other evidences of art and 
skill remain as they were, and this last and supremo 
piece of art be now added to the rest ? Can this be 
maintained without absurdity ? Yet this is atheism.® 

• We must leave this logical and satisfactory, argument 
nntonched. In this chapter our author is laying the foun¬ 
dation for a course of reasoning on the mechanism displayed 
in the animal body. The argnment'in favour of a creating 
and presiding Intelligence may be drawn from the study of 
the laws of physical agency:—such as the properties of 
heat, light, and sound; of gravitation, and chemical combi¬ 
nation ; the structure of the globe, the divisions of land and 
sea, the distribution of temperature; nay, the mind may rise 
to the contemplation of the snu and planets, their mutual 
dependence, and their revolutions; but, as affording proofr 
obvious not only to cultivated reason but to plain sense, 
almost to ignorance, there is nothing to be compared with 
that for which our author is preparing the reader in this 
chapter, the mechanism of the animal body, and the adapta- 
tioM which affect the well-being of living creatures. 
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CHAPTER III. 

APriJCATION OF THU ABOOMBNT.* 

This is atheism: for every indication of contrivance, 
every manifestation of design, which existed in the 
watch, exists in the works of nature; with the dif¬ 
ference, on the side of nature, of being greater and 
more, and that in a degree which exceeds all com¬ 
putation. I mean that the contrivances of nature surpass 
the contrivances of art, in the complexity, subtilty, and 
curiosity of tire mechanism; and still more, if po.ssible, 
do they go beyond them in number and variety; yet, in 
a multitude of eases, arc not less evidently mechanical, 
not less evidently contrivances, not less evidently accom¬ 
modated to their end,- or suited to their ofBec, than are 
die most perfect productions of human ingenuity. 



I know no better method of introducing so largo a 
subject, than that of comparing a single thing with a 
single thing: an eye, for example, with a telescope. As 

' The arguments adduced in this chapter being drawn 
from the laws according to which light is refracted by the 
humours of tlie eye, the reader may be inclined to peruse' 
the few observations on the elements of tills part of physics 
in the Appendix, No. 1«. 
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far as the examination of the instrument goes, there is 
precisely the same proof that the eye was made for 
vision, as there is that the telescope was made for assist¬ 
ing it. They are made upon the same principles; both 
beinj^ adjusted to the laws by which the transmission 
and refraction of rays of light are regulated. I speak 
not of the origin of the laws themselves; but such laws 
being fixed, the construction in both cases is adapted to 
them. For instance; these laws require, in order to 
produce the same effect, that the rays of light, in passing 
from water into the eye, should be refiucted a more 
convex surface than ndien it passes out of mr into the 
eye. Accordingly we find that the eye of a fish, in 
that part of it called the crystalline lens, is much rounder 
than the eye of terrestrial animals. What plainer mani¬ 
festation of design can there be than this diffference? 
What could a mathematical instrument maker have done 
more to show his knowledge of his principle, his appli¬ 
cation of that knowledge, his suiting of his means to his 
end ; I will not say to display the compass or excellence 
of his skill and art, for in these all comparison is inde¬ 
corous, but to testify counsel, choice, consijjpration, 
purpose 11 

" The reader will find a comparison, more in detail, be¬ 
tween the eye and optical instrumimts, in the Appendix, 
No. 17. 

In illustration of the instance adduced here, of the adapta¬ 
tion of the fish’s eye to the medium in which it lives, we 
may observe that the powers in the human eye, for example, 

of drawing the pencil of rays to a focus, and producing an 
accurate image upon the expanded optic nerve (called the 
retina, from its net-work structure) in the bottom of the eye, 
depends principally upon two circumstances,—the form of 
the cornea and the convexity of the lens. That the cornea 
may produce this effect, it is not only necessary that it 
should be convex (as in the leff-hand figure on page 17), 
but that the rays should enter it ftom a rarer medium. As 
te cannot be effected in the water, the lens or crystalline 
humour, which is much denser than water, is brought into 
operation. In the eye of an animal living in the atmosphere, 
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To some it may appear a difference sufficient to 
destroy all similitude between the eye and the telescope^ 
that the one is a perceiving organ, the other an unper¬ 
ceiving .instrument. The fact is that they are both 
instruments. And, as to the mechanism, at least as to 
mechanism being employed, and even as to the kind of 
it, this circumstance vmes not the analogy at all. For 
observe what the constitution of the eye is. It is neces¬ 
sary, in order to produce distinct vision, that an image 
or picture of the object be formed at the bottom of the 
eye. Whence this necessity arises, or how the picture 
is connected with the sensation, or contributes to it, it 
may be difficult, nay, we will confess, if you please, 
impo^ible for us to search out. But the present ques¬ 
tion is not concerned in the inquiry. It may be true, 
that, in this, and in other instances, we trace mechanical 
contrivance a certain way; and that then we come to 
something which is not mechanical, or which is inscru¬ 
table. But this, affects not the certainty of our investi¬ 
gation, as far as we have gone. The difference between 
an animal and an automatic statue consists in this,—that, 
in the animal, we trace the mechanism to a certain point, 
and theft'we are stopped; either the mechanism oeing 
too subtile for our discernment, or something else beside 
tlic known laws of mechanism taking place ; whereas, in 
the automaton, for the comparatively few motions of 

the lens is removed backwards, and resembles the optician’s 
double convex lens; but in the fish it is a sphere, and being 
brought in contact with the transparent cornea, it not only 

has the power to concentrate the rays of light coming through 
the water, but by its altered positiou it increases greatly the 
sphere of vision. (See the right-hand figure, page 17.) To 
be critically correct, we may add that it is not exactly the 
cornea which is deficient in the fish, but the aqueous humour 
liehind it. An aqueous fluid lieing thus both behind and 
before the cornea, and that membrane being in a veiy slight 
degree thicker in the centre than in the masgin, this part of 
the organ which is so efficient in the atmosphere is rendered 
useless in water. A man diving, for example, sees imper¬ 
fectly, being in something worse than the condition of an 
old man who requires spectacles. 
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which it is capable, we trace the mechanism throughout. 
But, up to the limit, the reasoning is as clear and certain 
in the one case as in the other. In the example before 
<», it is a matter of certainty, because it is a matter 
whiclj experience and observation demonstrate, that the 
formation of an image at the bottom of the eye is neces¬ 
sary to perfect vision. The image itself can bo shown.. 
Whatever affects tlie distinctness of tho image, affects 
the distinctness of the vision. The formation then of 
such an image being necessary (no matter how) to the 
sense of sight, and to tho exercise of that sense, the 
apparatus by which it Js formed is constructed and put 
together, not only with infinitely more art, but upon the 
self-same principles of art, as in the telescope or the 
oamera-obscura. The perception arising from the image 
may be. laid out of the question; for the production of 
the image, these are instruments of the same kind. Tho 
end is the same ; the means ^rc the same. The purpose 
in both is alike; the contrivance for accomplishing that, 
purpose is in both alike. The lenses of the telescope, 
and the humours of the eye, bear a complete resemblance 
to one another, in their figure, their positioiw and in 
their power over the rays of light, viz. m brin^g each 
pencil to a point at the right distance from the lens: 
namely, in the eye, at the exact place where the mem¬ 
brane is spread to receive it. How is it iiossible, under 
circumstances of such cl<»e affinity, and under the ope¬ 
ration of equal evidence, to exclude contrivance from the 
one; yet to acknowledge the proof of contrivance having 
been employed, as the plmnest and clearest of all propo¬ 
sitions, in the other ? 

The resemblance between the two cases is still more 
accurate, and obtains in more points than we have yet 
represented, or than we are, on the first view of the sub¬ 
ject, aware of. In dioptric telescopes there is an im- 
jierfection of this nature. Pencils of light, in passing 
through glass l<%isos, are separated into different colours, 
thereby tinging the object, especially the edges of it, as 
if it were viewed through a prism. To correct this 
inconvenience had been long a desideratum in tho art. 
At last it came into the mind of a sagacious optician to 



NATURAL THEOLOOV. 


21 


inquire how this matter was managed in the eye: in 
which there was exactly the same difficulty to contend 
with as in the telescope. His observation taught him, 
that, in the eye^ the evil was cured by combining lenses 
composed of different substances, t. e., of substances 
which possessed different refracting powers. Our artist 
borrowed theiice his hint; and p^uced a correction of 
the defect by imitating, in glasses made from different 
materials, the effects of the different humouls through 
which the rays of light pass before they reach the bottom 
of the eye. Could this be in the eye without purpose, 
which suggested to the optician the only effectual means 
of attaining that purpose ?• 

But farther; there arc ether points, not so much 
perhaps of strict resemblance between the two, as of 
superiority of the eye over the telescope; yet of a 
superiority which, being founded in the laws tlmt regu¬ 
late both, may furnish topics of fair and just comparison. 
Two , things were wanted “to the eye, which were not 
wanted (at least in the same degree) to the telescope; 
and these were the adaptation of the organ, first, to 
different degrees of light; and secondly, to the vast 
diverOTl^ of distance at which objects are viewed by the 
naked eye, viz., from a few inches to as many miles. 
These difficulties present not themselves to the maker of 
the telescope. He wants all the light he can get; and 
he never directs his instrument to objects near at hand. 
In the eye, both these cases were to be provided for; 
and for we purpose of providing for them, a subtile and 
appropriate mechanism is introduced. 

• This is an interesting part of the inquiry, which will be 
found more fully explained in the Appendix. 

It is not, accurately speaking, “glasses of different re¬ 
fracting powers” which are required. Refraction is the 
new direction which the ray takes in passing from one trans¬ 
parent body into another of different density. Dispersion is 
the separation of the beam of light into dimirently coloured 
rays. A piece of glass may differ from another in its power 
of refracting, and also in its property of dispersing. It is 
by duly arranging these different properties tiiat the achro¬ 
matic telescope is formed. 



22 


NATURAL THEOLOGY. 



[Tills figure represents s section of the Anterior part of tlie human 
A, the iris} B, the object, from which the raj^ strike off in all 
directions : a pencil of these enters at the pupil; a portion is intercepted 
by tlie iris A, A. The pencil which enters the eye, passing tlirough the 
lens, conTcrges to form the image. But the spaces C, C, are deprived of 
rays by the intervention of the iris A, A. Yet tills in no measure aHects 
the size of the image, but only diminish^ the intensity of its illumination. 
By the contraction of the iris, and consequent eniaigement of the pupil, 
a larger pencil of rays is admitted. It is remarkable that the image 
form^ on the retina must always be Inverted, and yet such is the power 
of habit and experience, derived flrom touching objeets, that we see 
things as tiiey are in reality, and not as they are painted in our eyea^ 
experience tiius correcting tlie errors of sense. It is in the same way 
that we see single, though we have an image made in each eye. But if 
we change the ordinary position of our eye, tlie habit is brokeii, and we 
see double.} 

I. In order to exclude excess of light, when it is ex¬ 
cessive, and to render objects visible under obscurer de¬ 
grees of it, when no more can be had, the hole or aperture 
in the eye, through which the light enters, is so formed 
as to contract or dilate itself for the purpose of admitting 
a greater or lesser number of rays at the same time. The 
chamber of the eye is a camera-obscura, which, when the 
light is too small, can enlarge its opening; when too 
strong, can again contragt it; and that without any other 
assistance than that of its own exquisite machinery .4 
is farther also, in the human subject, to be observed, that 
this hole in the eye, which we call the pupil, under all 
its different dimensions, retains its exact circular shape. 
This is a structure extremely artificial. Let an artist 
only try to execute the same; he will find that his threads 

and strings must l>e disposed with great consideration ann 
contrivance, to make a circle which shall continually 
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change ita diameter, yet preserve its form. This is done 
in the e^e by an application of fibres, i. e., of strings 
similar, in their position and action, to what an artist 
would and must employ, if he had the same piece of 
workmanship to perform. 



[This figure re^nresents the iris separated from the eye and laid out fist. 
We perceive the straight fibres passing towards tlie inner margin, and 
the circular fibres running round tiie margin.] 

II. The second difficulty which has been stated was 
the suiting of the same organ to the perception of objects 
that lie near at hand, within a few inches, we will sup- 
posej of the ejre, and of objects which are placed at a 
considerable distance from it, that, for example, of as 
many furlongs (I speak in both cases of the aistance at 
which distinct vision can be exercised). Now this, 
according to the principles of optics, that is, according 
to the laws by which the transmission of light is regu¬ 
lated (and these laws arc fixed), could not be done with¬ 
out the organ itself undergoing an alteration, and re¬ 
ceiving an adjustment, tliat might correspond with the 
exi^cnc^ of the case, that is to say, with the different 
inclination to one another under which the rays of light 
reached it. Rays issuing from points placed at a small 
distance from the eye, and which consequently must enter 
the eye in a spreading or diverging order, cannot, by the 
same optical instrument in the same state, be brought to 

a point, i. e., be made to form an imago, in the same place 
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with rays proceeding from objects situated at a much 
gmiter distance, and which rays arrive at the eye in 
directions nearly (and physically speaking) parallel. It 
requires a rounder lens to do it The point of concourse 
behind the lens must &11 cridcaliy upon the retina, or the 
vision is confused; yet, other things remaining the same, 
this point, by-the iomutable properties of light, is carried 
farther b^k when the rays proceed from a near object 
than when they are sent from one that is remote. A 
person who was using an optical instrument would manage 
this matter by changing, as the occasion required, his 
lens or his telescope, or by adjusting the distance of his 
glasses with his band or his screw: but how is this to be 
managed in the eye ? What the alteration was, or in 
wliat part of the eye it took place, or by what means it 
was eftected (for if the known laws which govern the 
refraction of light be maintained, some alteration in the 
state of the organ tlicre must be), had long formed a sub¬ 
ject of inquiry and conjecture. The change, though suf- 
iicient for the purpose, is so minute as to elude ordinary 
observation. Some very late discoveries, deduced from a 
laborious and most accurate inspection of the structure 
and operation of the organ, seem at length to have ascer¬ 
tained the mechanical alteration which the parts of the 
eye undergo. It is found, that by the action of certain 
muscles, <^led the straight muscles, and which action is 
the most advantageous that could be imagined for the 
purpose, it is found, I say, that whenever the eye is 

directed to a near object, three changes are pi’oduced in 

it at the some time, all severally contributing to the ad¬ 
justment required. The cornea, or outermost coat of the 
eye, is rendered more round and prominent; the crystal¬ 
line lens underneath is pushed forward ; and tho axis of 
vision, as the depth or the eye is called, is elongated. 
These changes in the eye vary its power over the rays 
of light in such a manner and degree as to produce 
exactly the effect which is wanted, viz. the formation of 
an image vpun the retina, whether the rays come to the 
eye in a state of divergency, which is the case when the 
object is near to the eye, or come parallel to one another, 
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which is the case when the object is placed at a distance. 
Can anything be more decisive of contrivance than this 
is ? The most secret laws of optics must have been 
known to the author of a structure endowed with such a 
capacity of change. It is as though an optician, %vhen 
ho had a nearer object to view, should rectify his instru¬ 
ment by putting in another glass, at the same time drawing 
out also his tute to a different length.* 

Observe a new-born child first lifting up its eyelids. 
What does the opening of the curtain discover ? The 
anterior jmrt of two pellucid globes, which, when they 
come to be examined, arc found to be constructed upon 
strict optical principles; the self-same principles upon 
which we ourselves (xmstruet optical instruments. We 
find them perfect for the purpose of forming an image by 

a This is a subject over which there is still great ob¬ 
scurity, and on which adverse experiments and opinions are 
recorded. However difficult it may be to account for the 
mode of adjustment, yet the property is not denied, and 
therefore t^e argument in the text remains. That there is 
something m the sensibility of the nerve, and in the power 
of attention, there seems no doubt. Birds of prey, it has 
been noticed, possess a power of vision of which we can 
hardly form a conception. Where it is the object to snare 
the falcon, a pigeon is tied, in an exposed situation, with a 
cord so attached that a person concealed can flutter the bird, 
or make it extend its wings; and although no bird of prey 
he visible in the whole sky, presently the hawk will be seen 

descending to pounce upon the pigeon. The endowment of 

the bird’s eye must be different from ours, else the bird of 
prey could not see the most minute object when hovering at 
a great height; nor, in sweeping down upon his quarry, 
could he strike it with precision. Nothing of the nature of 
mere mechanical provision can account for the possession of 
this superior power. One instance of the power of adjust¬ 
ment which the eye has under the influence of the will, 
seems to be this. Let a person who cannot read distinctly, 
or at all, without spectacles, at a given distance, look at a 
word through a very small aperture, and he will see what he 
before could not without siwctacles. This can hardly be 
explained by the removal of the lateral light, or by indectiou. 
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refraction; composed of parts executing different offices: 
one part having fulfilled its office upon the pencil of light, 
delivering it over to the action of another i)art; that to a 
third, and so onward: the progressive action depending 
for its success upon the nicest and minutest atjjustment of 
the parts concerned : yet these parts so in fact adjusted 
us to produce, not by a simple action or effect, but by a 
combination of actions and effects, the result which is 
ultimately wanted. And forasmuch as this organ would 
have to operate under different circumstances, with strong 
degrees of light and with weak degrees, upon near objects 
and upon remote ones, and these differences demanded, 
according to the laws by which the transmission of light 
is regulated, a corresponding diversity of structure,—that 
the aperture, for example, through which the light passes 
should be larger or less—the lenses rounder or flatter— 
or that their distance from the tablet upon which tlie 
picture is delineated should be shortened or lengthened 
—this, 1 say, being the case and the difficulty to which 
the eye was to be adapted, we find its several parts 
capable of being occasionally changed, and a; most arti¬ 
ficial apparatus provided to produce that change. This 
is far beyond uie common regulator of a watch, which 
requires the touch of a foreign hand to set it; but it is 
not altogether unlike liarrison's contrivance for making 
a watch regulate itself, by inserting within it a machinery 
which, by the artful use of the different expansion of 
metals, preserves the equability of the motion under all 
the various temperatures of heat and cold in which the 
instrument may happen to be placed. The ingenuity of 
this last contrivance has been justly praised. Shall, there¬ 
fore, a structure which differs from it chiefly by surpass¬ 
ing it, be accounted no contrivance at all ? or, if it be a 
contrivance, that it is without a contriver ? 

But this, though much, is not the whole: b^ different 
species of animals the faculty we arc describing is pos¬ 
sessed in degrees suited to the different range of vision 
which their mode of life and of procuring their fooii 
requires. Birds, for instance, in general, procure their 
food by means of their beak ; and, iffie distance between 
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the eye and the point of the beak being small, it becomes 
necessary that they should have the power of seeing very 
near objects distinctly. On the other hand, from being 
often elevated much above the ground, living in the air, 
and movin(^ through it with great veloeity, they require 
for their, safety, as well as for assisting them in descrying 
their prey, a power of seeing at a groat distance; a power 
of which, in birds of rapine, surprising examples are 
given. The fact accordingly is, that two peculiarities 
are found in the eyes of birds, both tending to facilitate 
the change upon which the adjustment of the eye to dif¬ 
ferent distances de)iends. The one is a bony, yet, in 
most species, a flexible rim or hoop, surrounding the 
broadest part of the eye, which, confining the action of 
the musdes to that part, increases the effect of their 
lateral pressure upon the orb, by which pressure its axis 
is elongated for the purpose of looking at very near 
objects. The other is an additional muscle, called the 
marsupiiim, to draw, on occasion, the crystalline lens 
hack, and to fit the same eye for the viewing of very 
distant objects. By these means, the eyes of birds can 
pass from one extreme to another of their scale of adjust¬ 
ment, with more ease and readiness than the eyes of other 
animals. 

The eyes of fishes also, compared with those of terres¬ 
trial animals, exhibit certain distinctions of structure, 
adapted to their state and element We have already 
observed upon the figure of the crystalline compensating 
by its roundness the density of the medium through which 
their light passes. To which wo have to add, that the 
eyes of fish, in their natural and indolent state, appear 
to be adjusted to near objects, in this respect differing 
from the human eye, as well as those of quadrupeds and 
birds. The ordinary shape of the fish’s eye being in a 
much higher degree convex than that of land animals, a 
corresponding difference attends its muscular conforma¬ 
tion, viz., that it is throughout calculated for fiattening 
the eye. 

The iris also in t^ eyes of fish does not admit of con¬ 
traction. This is a*grcat diftcrence, of which the pro- 
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bable reason is, that the diminished light in water is 
never too strong for the retina. 



In the eel, which has to vrork its head through sand 
and gravel, the roughest and harshest substances, there 
is placed before the eye, and at some distance from it, a 
transparent, homy, convex case or covering, which, 
without obstmeting the sight, defends the organ. To 
such an animal could anything be more wanted or more 
useful? 

Thus, in comparing the eyes of different kinds of 
animals, we sec m their resemblances and distinctions 
one general plan laid down, and that plan varied with 
the varying exigencies to which it is to Imj applied.*” 

*“ In viewing the structure of the eye as adjusted to tlic 
condition of fishes, we may remark the peculiar thickness 
of the sclerotic coat in the whale. Although he breathes 
the atmosphere, and lies out on the surface of the water, to 
escape his enemies he will plunge some hundred fathoms 
deep. The pressure therefore mast be very great upon his 
surface, and on the surface of the eye. If a cork be knocked 
into the mouth of a bottle, so that it resists all further pns- 
sute that we can make upon it, and if this bottle be carried, 
by being attached to the sounding-lead, to a gieat depth in 
the sea, the pressure, of the water will force in tlic cork, and 
fill the bottle; for the cork is' presanl wiUi a force equal to 
the weight of the column of water above it, of ’which it is 
the base. It is pressed in all directions equally, so that a 
common-mzed cork is reduced to the size of that of a phial 
bottle. 

“ A creature living at the depth of AOO feet would sustain 
a pressure, including that of the afRospbere, of about CO 
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There is one property, however, common, I believe, 
to all eyes, at least to all which have been examincti,* 
namely, that the optic nerve enters the bottom of the eye, 
not in the centre or middle,, but a litUc on one side : not 
in the point where the axis of the eye meets the retina, 

pounds on the square inch; while one at 4000 feet, a depth 
by no means considerable, would be exposed to a pressure 
of about 1830 pounds upon the square inch .”—De la Btche, 
Theor. Ged., p. 243. 

We can therefore comprehend how it shall happen, that 
on the foundering of a ship at sea, though its timlters part, 
not a spar floats to the surface; everything is swallowed up; 
for, if the hull has sunk to a great depth, all tliat is porous 
is penetrated with water, or compressed, and consequently 
remains where it sunk. So it happened, and the feet goes 
directly to our purpose, that when, by die entangling of the 
line of the harpoon, the boat was carried down tnth the 
whale, and, being recovered, it required two boats to keep 
it at the surface.— Scoregby. 

We may easily conceive, therefore, the pressure which the 
eye of the whale sustains when it dives, and why it is formed 
with the provisions which we are about to describe. When 
we make a section of the whole eye, cutting through the 
cornea, the sclerotic coat, which is dense as tanned leather, 
increases in thickness towards the back part, and is full five 
times the thickness behind, that it is at the anterior part. 
The anterior part of the eye sustains the pressure from with¬ 
out, and requires no additional support; but were the back 
part to yield, the globe would be then distended in that 
direction, and the whole interior of the eye consequently 
suffer derangement. We perceive, therefore, die necessity 
of the coats Iwing thus so remarkably streugdiened behind. 
The natural enemies of the whale are the sword-fish and 
the shark; and it is stated with some show of reason, diat 
this huge creature, being without means of defence of any 
kind, carries bis enemies that have fixed upon him to a 
depth of water, and consequently to a pressure, which sub¬ 
dues them, as their bodies are not constituted for such 
depths. It is under this instinct, that when the whale re¬ 
ceives the harpoon, he dives to the bottom. 

* The eye of the s^ or sea-calf, I understand, is an ex- 
ception. Mem. Acad-^aris. UK), p. liii.—l’aley. 
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but between that point and the nose. The difference 
which this makes is, that no jjart of an object is unper- 
ceived by both eyes at the same time. 

In considering vision as achieved by the means of an 
image formed at the bottom of the eve, we can never 
refleet without wonder upon the smallness yet correct¬ 
ness of the picture, the subtiltjr of the touch, the fineness 
of the lines. A landscape of five or six square leagues is 
brought into a space of half an inch diameter; yet the 
multitude of objects which it contains are all preserved, 
are all discriminated in Iheil' magnitudes, positions, 
figures, colours. The prospect from llampstead-hill is 
compressed into the comtrass of a sixpence, yet circum¬ 
stantially represented. A stage-coach, travelling at an 
ordinary speed for half an hour, passes, in the eye, only 
over oiie-twelfth of an inch, yet is this change of place in 
the ima^e distinctly perceived throughout its whole pro¬ 
gress ; for it is only by means of that perception that the 
motion of the coach itself is made sensible to the eye. 
If anything can abate our admiration of the smallness of 
the visual tablet C’omiaired with the extent of vision, it is 
a reflection which the view of nature leads us every hour 
to make, viz., that, in the hands of the Creator, great and 
little are nothing. 

Stunnius held, that the examination of the eye was a 
cure for atheism. Ucsidcs that conformity to optical 
principles which its internal .constitution displays, and 
which alone amounts to a manifestation of intelligence 
having been exerted in the structure; besides this, which 
forms, no doubt, the leading character of the organ, there 
is to be seen, in everything belonging to it and about it, 
an extraordinary degree of care, an anxiety for its pre¬ 
servation, due, if we may so speak, to its value and its 
tenderness. It is lodged in a strong, deep, bony socket, 
composed by the junction of seven different bones,* hol¬ 
lowed out at their edges. In some few species, us that 
of the coatimondi,+ the orbit is not bony throughout; 


* Heister, sect. 89. 

t Mem. T!. Acad. Baris, p. 117.— I'aley. 
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but whenever this is the case, the ujiper, which is the 
deficient part, is supplied by a cartilaginous li^ment; a 
substitution which shows the same care. Within this 
socket it is embedded in &t, of all animal substances the 
best adapted both to its repose and motion. It is shel¬ 
tered by Ae eyebrows—an arch of hair, which, like a 
thatched penthouse, prevents the sweat and moisture of 
the forehead from running down into it. 

But it is still better protected by its lid. Of the su¬ 
perficial parts of the animal frame, I know none which, 
in its office and structijre, is more deserving of attention 
than tlie eyelid. It defends the eye; it wipes it; it 
closes it in sleep. Are there, in any work of art what¬ 
ever, purposes more evident than those which this organ 
fulfils ? or an apparatus for executing those purposes 
more intelligible, more appropriate, or more mechanical ? 
If it be overlooked by the observer of nature, it can only 
bo because it is obvious and familiar. This is a tendency 
to be guarded against. We pass by the plainest in¬ 
stances, whilst we are exploring those which are rare and 
curious; by which conduct of the understanding, we 
sometimes neglect the strimgcst observations, being 
taken up with others which, though more recondite and 
scientific, are, as solid arguments, entitled to much less 
consideration. 

In order to keep the eye moist and clean (which qua¬ 
lities are necessary to its brightness and its use), a wash 
is constantly supplied by a secretion for the purpose; 
and the supc,rfluous brine is conveyed to the nose through 
a jierforation in th# bone as large as a goose-quill. When 
once the fluid has entered the nose, it spreads itself upon 
the inside of the nostril, and is evaporated by the cur¬ 
rent of warm air which, in the course of respiration, is 
continually pssing over it. Can any pipe or outlet, for 
carrying oft the waste liquor from a dye-house or a dis¬ 
tillery, be more mecbanical than this is ? It is easily 
perceived that the eye must want moisture: but could 
the want of the eye generate the gland which produces 
the tear, or bore the hole by which it is discharged— a 
hole through a bone ? 

. I. >' 
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It is observable that this provision is not found in fish 
—the clement in which they live supplying a constant 
lotion to tho eye." 

It were, however, injustice to dismiss the eye m u 
piece of mechanism, without noticing that most ex(jttisitc 
of all contrivances, the nictitating membrane, which is 
found in the eyes of birds, and of many quadrupeds. Its 
use is to sweep the eye, which it does in an instant; to 
spread over it the lachrymal humour; to defend it also 
from sudden injuries; yet not totally, when drawn upon 
tho pupil, to shut out the light. The commodiousness 
with which it lies folded up in the upper comer of tho 
eye, ready for use and action, and the quickness with 
which it executes its purpose, are properties known and 
obvious to cveiy observer; but what is equally admirable, 
though not quite so obvious, is tho combination of two 
kinds of substance, muscular and clastic, and of two dif¬ 
ferent kinds of action, by which the motion of this mem¬ 
brane is performed. It is not, as in ordinary cases, by 
the action of two antagonist muscles, one pulling forward, 
and the other backward, that a reciprocal chrage is ef¬ 
fected ; but it is thus : the membrane itself is an elastic 
substance, cajiable of being drawn out by force like a 
piece of elastic gum, and by its own elasticity returning,, 
when the force is removed, to its former position. Such 
being its nature, in order to fit it up for its office, it is 
connected by a tendon or thread with a muscle in the 
back jmrt of the eye: this tendon or thread, though 
strong, is so fine as not to obstruct the sight, even when 
it )iasses atToss it; and the muscle itsMf, being placed in 
the back part of the eye, derives from its situation the 

" Wc have entered into a much fuller explanation of the 
apparatus for the preservation of the eye, in the Appendix, 
there being a great deal that is curious in it hitherto unno¬ 
ticed. It will lie there found that, although the eye of the 
fish has no eyelid, yet it has the rapid motion of the eye¬ 
ball, which, under water, must serve to free it from any 
impurity. Some curious instances arc, at the same time, 

afl'onled, of a still more artificial mode, in the lobster and 

erdb, of removing whatever obstructs the sight. 



NATURAL THROLOGT. 


advantage, not only of being secure, but of being out of 
the way; which it would hardly have been in any posi¬ 
tion that could be assigned to it in the anteiior part of 
the orb, where its function lies. When the muscle be¬ 
hind the eye contracts, the membrane, by means of the 
communicating thread, is instantly drawn over the fore¬ 
part of it. When the muscular cwitraetion (which is a 
positive and, most probably, a voluntary elfort) ceases to 
be exerted, the elasticity alone of the membrane brings 
it back again to its position.* Does not this, if anything 
can do it, bespeak an artist, master of his work, ac- 
ouEunted with his materials? “Of a thousand other 
tnings,” say the French Academicians, “ we perceive 
not tne contrivance, because we understand them only 
by their effects, of which we know not the causes: hut 
wo here treat of a machine, all the iiarts whereof are 
visible, and which need only be looked upon to discover 
the reasons of its motion and action.” f 

In the configuration of the muscle which, though 
placed behind the eye, draws the nictitating membrane 
over the eye, there is, what the authors just now quoted 
deservedly call a marvellous mechanism. I suppose this 
structure to be found in other animals; but, in the 
memoirs from which this account is taken, it is anato-, 
mically demonstrate.d only in the cassowary. The muscle* 
is passed through a loop formed by another muscle; and 
is there inflected as if it were round a pulley. This is a 
peculiarity, and observe the advantage of it. A single 
muscle with a straight tendon, which is the common mus¬ 
cular form, would have been sufficient, if it had had power 
to draw far enough. But the contraction^ necessary to 
draw the membrane over the whole eye, required a longer 
muscle than - could lie straight at the bottom of the eye. 
Therefore, in order to have a greater length in a less 
compass, ffic cord of the main muscle makes an angle. 

• Phil. Trans. 1796. 

t Memoirs for a Natural History of Animals, by the 
lioyal Academy of Sciences at Paris, done into KngliiSl .by 
order of the Royal Society, 1701, p. 249.— Paley. 
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This so far Answers'the end; but, still farther, it makes 
an angle, not round a fixed pivot, but round a loop formed 
by another muscle, which second muscle, whenever it 
contraefs, of course twitches the first muscle at the point 
of inflection, and thereby assists the action designs by 
both.'* 

One question may possibly have dwelt in the reader’s 
mind during the perusal of these observations, namely, 

a should not the Deity have given to the animal the 
y of vision at once? Why this circuitous percep¬ 
tion ; the ministry of so many means ; an element pro¬ 
vided for tlie purpose; reflected from opaque substances, 
refracted through transparent ones; and both according 
to precise Ian's; then, a complex organ, an intricate and 
artificial apparatus, in order, by the operation of this 
element, and in conformity with the restrictions of these 
laws, to produce an image upon a membrane communi¬ 
cating with the brain V Wherefore all this ? Why 
make the diffieu'ty in order to surmount it ? If to per¬ 
ceive objects by some other mode than that of touch, or 
objects which lay out of the reach of that sense, wore 
the thing proposed, could not a sim])le volition of the 

* ’* There is one effect, howei'cr, of this apparatus, which 
our author has omitted to notice—that is, the rapidity of 
motion in the memln-ana nictUans. produced by the oblique 
direction and junction of the tendons of these muscles. 
This win be illustrated hereafter. 

The memltrana uictitans is prouliar to birds: the term is 
not applicable to the corresponding structure in quadrupeds, 
the object being there obtained by a very different mecha¬ 
nism. The haw is a thin cartilage, which, lying between 
the eye-ball and the inner part of the orbit, flies rapidly 
out, and sweeps the surface of the eye in a manner much 
more perfect than can he performed by the outer eyelids. 
Every one who has ridden a horse in a dusty road must have 
been struck with the superior provisiou in the horse’s eye: 
he never suffers from the dust, because, this cartilage, being 
bedewed by the secretion of a peculiar gland, not tears, but 
a matter more glutinous, sweeps across me eye, and. collects 
and removes every particle of dust. 
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Creator have communicated the capacity ? Why reiort 
to contrivance, where powr is omnipotent? Con- 
trivance, by its very definition and nature, is the refuge 
of imperfection. To have, recourse to expedients im^ies 
difficulty, impediment, restraint, defect of power. This 
question belongs to the other senses, as well as to sight; 
to' the general function^ of animal life, as nutrition, 
secretion, respiration; to the economy of vegetables; 
and, indeed, to almost ail the operations of nature. The 
question, therefore, is of very wide extent; and amongst 
other answers which may be given to it, besides reasons 
of which probably we are ignorant, one answer is this: 
It is only by the display of contrivance that the exist¬ 
ence, the agency, the wisdom of the Deity, cottld bo 
testified to his rational creatures. This is the scale by 
which we ascend to all (he knowledge of our Creator 
which we possess, so far us it depends uimn the pheno¬ 
mena, or the works of nature. Take away this, and you 
take awdy from us every subject of observation, and 
ground of reasoning; 1 mean, as our rational faculties 
are formed at present. Whatever is done, God could 
have done without the intervention of instruments or 
means ; but it is in the construction of instruments, in 
the choice and adaptation of means, that a creative intel¬ 
ligence is seen. It is this which constitutes the order 
and beauty of the universe. God, thei-elbre, has been 

f (leased to prescribe limits to his own jiower, and to work 
lis ends within those limits.* Tho general laws of 
matter have perhaps prescribed the nature of these 
limits ; its inertia, its reaction ; the laws which govern 
t^e communication of motion, th(! refraction and reflection 
of light, the constitution of fluids non-elastic and elastic, 
the transmission of sound through tho latter; the laws of 
magnetism, of electricity; and jwbably others, yet un¬ 
discovered. These are general laws; and when a par¬ 
ticular purpose is to lie eflected, it is not by .making a 
new law, nor by the suspension of tho old ones, nor by 
making them wind, and bend, and yield to the occasion 

* This subject is touched upon in the introductory ob¬ 
servations to the Appendix. 
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(for nature with great steadiness adheres to and supports 
them); bat it is, as we have seen in the eye, by the 
interposition of an apparatus, corresponding with these 
laws, and suited to the exigency which results ik>in 
them, that the purpose is at length attained. As we 
have said, tbcretbre, God prescribes limits to his power, 
that he may let in the exercise and thereby exhibit 
demonstrations of his wisdom. For then, i. e., such 
aws and limitations being laid down, it is as though one 
Being should have fixed certain rules, and, if we may so 
speak, provided certain materials, and afterwards have 
committed to another Being, out of these materials, and 
in subordination to these rules, the task of drawing forth 
a creation; a supposition which evidently leaves room, 
and induces, indeed, a necessity for contrivance. Nay, 
there may be many such agents, and many ranks of these. 
We do not advance this as a doctrine either of philosophy 
or of religion; but we say that the subject may safel^ lie 
represented under this view; because the Deity, acting 
himself by general laws, will have the same consequences 
upon our reasoning, as if he had prescribed these laws to 
another. It has been smd, that the problem of creation 
was, “ attraction and matter being given, to make a 
world out of themand, as above explained, this state¬ 
ment perhaps docs not convey a false idea. 


We have made choice of the eye as an instance ujwn 
which to rest the argument of this chapter. Some single 
example w'as to be proposed; and the eye ottered it.self 
under the advantage ot admitting of a strict comparison 
with optical instruments. The ear, it is probable, is no 
less artificially and mechanically adapted to its office than 
the eye. But we know less about it: wc do not so well 
understand tlie action, the use, or the mutual dependency 
of its internal part8.‘“ Its general form, however, both 

The reader will find a dissertation on the ear in the 
Appendix. Other author^ as well as Dr. Paley, have said 
that we do not understand the uses or mutual dependency of 
the internal parts of the ear: an observation cidier not very 
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external and internal, ia suffident to show that it is an 
instrument adapted to the reception of sound; that is to 


intelligible, or which shows them to have studied it super¬ 
ficially. 



Explanation of the Plan of the Ear .—A, the tube of the 
ear, haying little glands to secrete the wax, and hairs stand¬ 
ing across it to exclude insects, without impeding tlie 'vihru- 
tions of the atmosphere; 13, the membrane of the l^nqiainon 
drawn into the form of a funnel by the attachment of the 
malleus; C, the chain of four bones lying in the irregular 
cavity of the tymjuinum, and communicating the vibrations of 
the membrane B to the fluid in the labyrinth; D, Eustachian 
tube, which forms a communication between the tliroat and 
the tympanum, so as to preserve on equilibrium of the air in 
the cavity of the tympanum and the atmosphere; E, P, the 
labyrinth, consisting of a central cavity, the vestibule; the 
three semicircular canals, E, and the cochlea, F. 

Beginning from the left hand we have the malleus, or 
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say, already knowing that sound consists in pulses of the 
air, we ]ierceive, in the structure of the ear, a suitableness 
to receive impressions from this species of action, (uid to 
propagate these impressions to the brain. For of what 
does this structure consist? An external ear (the 
concha), calculated, like an ear trumpet, to catch and 
collect tire pulses of which we have spoken; in large 
quadrupeds, taming to the sound, and possessing a con¬ 
figuration, as well as motion, evidently fitted for the 
omcc ; of a tube which leads into the head, lying at the 
root of this outward ear, the folds and sinuses thereof 
tending and conducting the air towards it: of a tliin 
membrane, like the pelt of a drum, stretched across this 
jmsage upon a bony rim: of a chain of movable and in¬ 
finitely curious bones, forming a communication, and the 
only communication that can be observed, between the 
membrane last mentioned and the interior channels and 
recesses of the skull; of raivities, similar in shape and 
form to wind instruments of music, being spiral or por¬ 
tions of drcles: of the Eustiichian tube, like the hole in 
a drum, to lot the air pass freely into and out of the 
barrel of the car, as the covering membrane vibrates, or 
as the temperature may be altered: the whole laljyrinth 
hewn out of a rock ; that is, wrought into the substance 

hammer, the first of the chain of bones j we see tlie long 
handle or process which is attached to the membrane of tlic 
tympaniwit and which moves with the vibrations of that mem¬ 
brane; the other end is enlarged, and has a groove upon it 
which is articulated with the next bone. The second bone 
is the incus, or anvil, to the grooved surface of which the 
ntalleas is attached. A long process extends from this Imne, 
which has upon it the os orHculart; and to this third bone 
there is attached a fourth, the stapes, which is in shape like 
a stirrup iron. The base of this bone is of an oval shanc, 
and rests upon a membrane which closes the hole leading 
into the labyrinth. This hole is called foramen ovale. The 
plan of the cochlea shows that one of its spiral passages, 
loginning in the vestibule, winds round the pillar till it 
meets in a point with another tube. If the eye follow this 
second spiral tube, it will be found to lead, not into the 
vestibule, but into the irregular cavity of the tympanum. 
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of the hardest bone of the body. This assemblage of 
connected parts Constitutes together an apparatus plainly 
enough relative to the transmission of sound, or of the 
impulses received from sound, and only to be lamented 
in not being better understood. 



The' communication within, formed by the small bones 
of the ear, is, to look upon, more like what we are 
accustomed' to call machinery, than any thing I am 
acquainted with in animal bodies. It seems evidently 
designed to continue towards the sensorium the tremu¬ 
lous motions which are excited in the membrane of the 
tympanum, or what is better known by the name of the 
“ drum of the .ear.” The compages of'boncs consists of 



[This Sgure represents tile bones which form tlic chain.] 

four, which are so disposed, and so hinge uiKin one 
another, as that' if the membrane, the drum of the ear, 
vibrate, all the four are put in motion together ; and, by 
the result of their action, work the base of that which is 
the last in the series, upon an aperture which it closes, 
and upon which it plays, and which aperture opens into 
the tortuous canals that lead to the brain. This last 
lame of the four is called the stapes. The office of the 
drum of the ear is to spread out an extended surface, 
capable of receiving the impressions of sound, and. of 
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being put by them into a state of vibration. The otStie 
of the stapes is to repeat these vibrations. It is a repeat¬ 
ing frigate, stationed more within the line. From which 
aecount of its action may be understood how the sen^tion 
of sound will be excited by any thing which communicates 
a vibratory motion to the stapes, though not, as in all 
ordinary cases, through the intervention of the membrana 
tyrapani. This is done by solid bodies applied to the 
liones of the skull, as by a metal bar holden at one end 
between the teeth, and touching at the othif end a 
tremulous body. It likewise appears to lie done, in a 
considerable degree, by the air itself, even when this 
membrane, the drum of the car, is greatly damaged. 
Either in the natural or preternatural stale ot the organ, 
the use of the chain of bones is to propagate the impulse 
in a direction towards the brain, and to propagate it with 
the advantage of a lever; which advantage consists in 
increasing the force and strcnrfh of the vibration, and at 
the some time diminishing the space through which it 
oscillates; both of which changes may augment or facili¬ 
tate the still deejjer action of the auditory nerves.*'' 

The benefit of the Eustachian tube to the organ may 
Ihj made out upon pneumatic principles. Behind the 
drum of the ear is a second cavity, or barrel, called the 
tj-rapanum. The Eustachian tube is a slender pipe, but 
sufficient for the p-nssage of mr, leading from this ca'i'ity 
ii)to the back part of the mouth. Now, it w'ould not have 
done to have had a vacuum in this cavity; for, in that 
case, the pressure of the atmosphere from without would 
have burst the membrane which covered it. Nor would 
it have done to liave filled the cavity with lymph, or any 

“ It-will be shown in the Appendix, that the fine apparatus 
consisting of these bones, with their four minute muscles 
attached to them, is not necessary to the sensation coming 
tlirough the bones of the head, as here described by our 
author: it is provided for the more delicate vibrations of the 
elastic atmosphere, and is not found except in animals that 
breathe the air. It will be also found, that whilst these hon& 
move with the slightest impulse of sound, they regulate the 
impression, and protect the nerve. 
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ofiier secretion; which would necessarily have obstructed 
both the vibration of the membrane, and the play of the 
small bones. Nor, lastly, would it have done to have 
occupied the space with confined air, because the ex¬ 
pansion of that air by heat, or its contraction by cold, 
would have distended or relaxed the covering membrane, 
in a degree inconsistent with the purpose which it was 
assigned to execute. The only remaining expedient, and 
that for which the Eustachian tube serves, is to open to 
this cavfty a communication with the external wr. In 
one word, it exactly answers the purpose of the hole in 
a drum. 



[This figure represents the membrane of the tympanum of a larger 
size than natural. It is represented as tucked in by the handle of the 
milieus. Tlie description of Sir Everard Home, referred to in tlic text, 
is altogether fanciAil. There ia no proof that these fibres are muscular : 
they are drawn tight by the small muaelo attached to the malleus called 
tensitr timpani} and it would appear that these cords are necessary to 
produce that variety of motion in the membrane suited to all the variety 
of sounds which arc ednveyed tlirongh it to tlie seat of the sense. Sir 
ird played to the elephant on the pianoforte. That the animal took 
nottoe of the extraordinary sound cannot surprise us; but the In* 
ferenros drawn by Sr JSverard were equally ingenious and groundless, 
lie siippased that the musical ear w'bs owing to the membmne of the 
tympanum.] 

The membrana tym])ani itself, likewise, deserve.? all 
the examination which can be made of it. It is not 
found in the cars of fish ; which furnishes an additional 
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proof of what indeed is indicated by every thine about it, 
that it is amtopriated to the action of air, or of an elastic 
medium. It bears an obvious resemblance to the pelt or 
head of a dram,, from which it takes its name. . It re¬ 
sembles also a drum-head in this prineipal property, that 
its use depends upon its tension. Tenmn is the state 
essential to it. Now we know that, in a drum, the pelt 
is carried over a hoop, and braced as occasion requires, 
by the means of stnngs attached to' its circumference. 
In the membrane of the ear, the same purpose is pro¬ 
vided for, more simply, but not less meehanically nor less 
successfully, by a ditierent expedient, viz., by the end of 
a bone (the handle of the malleus) pressing upon its 
centre. It is only in very large animals that the texture 
of this membrane can be discerned. In the Philosophical 
Transactions for the year 1800’(vol. i.), Mr. Evorard 
Home has given some curious observations upon the ear, 
and the drum of the car of an dephatU. 4Ic discovered 
in it what he calls a radiated musclc-^-that is, straight 
muscular fibres passing along the membrane from the 
circumference to- the centre—from the bony rim which 
surrounds it towards the handle of the malleus, to which 
the central part is attached. This muscle he supposes to 
be designed to bring the mcmbrunc into unison with dif¬ 
ferent sounds; but then he also discovered, that this 
muscle itself cannot act, unless tlic membrane be drawn 
to a stretch, and kept in a due state of tightness, by what 
may be called a foreign force— viz., the action of the 
muscles of the malleus. Supiwsing his explanation of the 
use of the parts to be just, our author is w'ell founded in 
the reflection which he makes'u]>on it—“ that this mode 
of adapting the ear to different sounds, is one of the most 
beautiful applications of muscles in the Itody; the me- 
chanism is so simple, and the variety qj^effects so great.” 

In another volume of the Transactions above referred 
to, and of the same year, two most curious cases are re¬ 
lated, of jjersons who retained the sense of hearing, not 
in a perfect but in a very considerable degree, notwith¬ 
standing the almost total loss of the membrane' we have 
been describing. In one of these cases, the use here 
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assigned to that membrane^ of modifying the impressions 
of sound by change of tension, was attempted to be sap- 
plied by straining the muscles of die outward ear. *' The 
external ear," we arc told, “ had acquired a distinct 
motion upward and backward, which was observable 
whenever the patient listened to any thing which he did 
not distinctly hear; when he was addressed in a whisper, 
the car was seen immediately to move; when the tone of 
voice was louder, it then remained altogether motionless.” 

It appears probable, from both these cases, that a col¬ 
lateral if not principal use of the membrane is to cover 
and protect the bairel of the ear which lies behind it. 
Both the patients sulfercd from Cold: one, “ a great in¬ 
crease of deafness from catching cold f’ the other, “ very 
considerable pain from exposure to a stream of cold air.” 
Bad effects therefore followed from this cavity being left 
open to the external air; yet, had the Author of Nature 
shut it up by any other cover than what was capable, by 
its texture, of receiving vibrations from sound, and, by its 
connexion with the interior parts, of transmitting those 
vibrations to the brain, the use of the organ, so far as we 
can judge, must have been entirely obstructed. 
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CHAPTER ly. 

ox TOE SUCCESSION OF PLANTS AND ANIMALS. 

Tu£^en 0 'a<ibi of the animal no more accounts for the 
contrivance of the eye or ear, than, UJion the supposition 
stated in a preceding chapter, the production of a watch 
by the motion and mechanism of a former watch, would 
account for tiie skill and attention evidenced in the watch 
so produced—than it would account for the disposition of 
the wheels, the catching of their teeth, the relation of the 
several parts of the works to one another, and to their 
common end; for the suitableness of their forms and 
places to their offices, for their connexion, their operation, 
and the useful result of that operation. I do insist most 
strenuously upon the correctness of this comparison; that 
it holds as to every mode of specific propagation ; and 
that whatever was true of the watch, unuer the hyjiothosis 
above mentioned, is true of plants and animals. 

I. To begin with the fructification of plants. Can it 
be doubted but that the seed contains a particular orga¬ 
nization ? Whether a latent plantule witn the means of 
temporary nutrition, or whatever else it be, it encloses an 
organization suited to the germination of a new plant, 
lias the plant which produced the seed any thing more 
to do wiUi that organization, than the watch would have 
had to do with the structure of the watch which was pro¬ 
duced in the course of its mechanical movement? I 
mean—Has it any thing at all to do with the contrivance f 
The maker and contriver of one watch, when he inserted 
within it a mechanism suited to the production of another 
watch, was, in truth, the maker and. contriver of that 
other watch. All tlie properties of the new watch w ere 
to be referred to his agency: the design manifested in it, 
to his intention: the to him as the artist; the coilo- 
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cation of each part, to his placing: the action, effect, and 
use, to his counsel, intelligence, and workmanship. In 
producing it by the intervention of a former watch, he 
was only working by one set of tools instead of another. 
So it is with the plant, and the seed produced by it. 
Can any distinction be assigned between the two cases; 
Ixitween the producing watch, and the producing plant; 
l}oth passive, unconscious substancek; bothj by & orp- 
nization which was given to them, producing their like, 
without understanding or design; wth, that is, instru¬ 
ments ? 

11. From plants wo may proceed to oviparous animals: 
from seeds to eggs. Now 1 say, that the bird has the 
same concern in the formation of the eg^ which she lays, 
as the plant has in that of the seed wmch it drops; and 
no other nor greater. Tho internal constitution of tho 
egg is as much a secret to the hen as if the hen were 
inanimate, llcr will cannot alter it, or change a single 
feather of the chick. She can neither foresee nor deter¬ 
mine of which sex her brood shall be, or how toanjr of 
either; yet the thing produced shall be, from the hrst, 
very different in its make according to the sex which it 
bears. So' iar, therefore, from adapting the means, she 
is not beforehand apprised of the effect. If there be 
concealed within that smooth shell a provision and a 
preparation for the production and nourishment of a new 
animal, tlicy are not of her providing or preparing; if 
there bo contrivance, it is none of hers. Although, 
therefore, there be tlie difference of life and perceptivity 
between the animal tuid plant, it is a difference which 
enters not into the account;—it is a foreign circumstance: 
it is a difference of profierties not employed. The animal 
function and the vegetable function are alike destitute of 
any design which can o[>crate upon the form of the thing 
produced.. The plant has no design in producing the 
seed—no comprehension of the nature or use of wTiat it 
produces: the bird, with respect to its egg, is not above 
the plant with respect to its seed. Neither the one nor 
tho otlier bears that sort of relation to what proceeds from 
them which a joiner does to the chair which he makes. 
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Now a cause which bears this relation to the effect, is 
what we want, in order to account for the suitableness of 
means to an end—the fitness and fitting of one thing to 
another J and this cause the parent plant or animal does 
not supply. 

It is further observable concerning the propagation of 
plants and animals, that the apparatus employed exhibits 
no resemblance to the thing produced ; in this respect, 
holding an analogy with instruments and tools of aiT. 
The filaments, antherie, and stigmata of fiowers, bcar .no 
more resemblance to the young plant, or even to the seed 
which is formed by their intervention, than a chisel or a 
plane does to a table or chair. What then are the fila¬ 
ments, antherse, and stigmata of 'plants but instruments 
strictly so called ? 

III. We may advance from animals which bring forth 
eggs to animals which bring forth their young alive; and 
of this latter class, from the lowest to- the highest; from 
irrational to rational life, from bi-utes to the human species; 
without perceiving, as we proceed, any alteration what¬ 
ever in the terms of the comparison. The rational animal 
docs not. pnxluce its oHspnng with more certainty or 
success than the irrational animal: a man than a quad¬ 
ruped, a quadruiwd than a bird ; nor (for we may follow 
the gradation through its whole scale) a bird than a plant; 
nor a plant than a watch, a piece of dead mechanism, 
would do, upon the supposition which has already so often 
been repeated, nationality, therefore, has nothing to do 
in the business. If an account must be given of the con¬ 
trivance which we observe; if it be demanded, whence 
arose either the contrivance by which the young animal 
is produced, or the contrivance manifested in the young 
animal itself, it is not from the reason of the parent that 
such account can be drawn. He is the cause of his 
offspring, in the same sense as that in which a gardener 
is the cause of the tulip which grows upon his parterre, 
and in no other. We admire the flower j we examine the 
plant; we perceive the conduciveness of many of its parts 
to their end and office; we observe a provision for its 
vourisbment, growth, protection, and fecundity; but we 
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never think of the gardener in all this. We attribute 
nothing of this to His agency ; yet it may still be true 
that without the gardener we should not have had the 
tulip. Just so it is with the succession of animals, even 
of the highest order. For the contrivance discovered in 
the structure of the thing produced, we want a contriver. 
The parent is not that contriver: his consciousness decides 
that question. He is in total ignorance why that which 
is produced took its present form rather than any other. 
It is for him only to be astonished by the eifect. We 
can no more look therefore to the intelligence of the 
[tarent animal for what we are in search of—a cause of 
relation, and of ■juljserviency of parts to their use, which 
relation and subserviency we see in the procreat^ body 
—than we can refer the internal conformation of an acorn 
to the intelligence of the oak from which it dropped, or 
the structure of the watch to the intelligence of the 
watch which produced it: there being no difference, a.s 
far as argument is concerned, between an intelligence 
which is not exerted, and an intelligence which does not 
exist.'* 


'• When we have, in some measure, comprehended the 
system of an animal body, how the different organs are re¬ 
lated to each other, and how the whole exists through a 
mutual influence of its parts, the wonder is renewed how 
another creature sliould grow out of that, which, as far as 
we have seen, has no tendency to multiply itself. Authors 
who treat of reproduction, even to the very last, affirm, that 
with the germ of life in all organized structures arc con¬ 
joined the seeds of decay and of death: they tell us that the 
powers of life are finite, and that the time must come when 
they shall be expended. Now there are no seeds of decay; 
and although, according to the law of animal existence, the 
individual perishes, it is incorrect to say that it is the result 
of the exhaustion of the powers of vitality, or the deteriora¬ 
tion of the material which enters into its composition. We 
gain nothing by adapting the language of one science to ex¬ 
plain another: it is of uo advantage, in treating of life and 
death, to adopt a chemical nomendature. The term of life 
in every creature, from the elephant to the ephemeral fly, 
has its limit; but it is wrong to say that it is by the defect 
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of the material, or of the energy of life: it is a better pbilo- 
soplw to admit that it is in accordance with the system which 
the Deity has ordained. 

Life, in the sense in which it is usM here, is continued in 
the germ that rises fhom the parent; since out of the old 
body, that is described as a deteriorated and useless material, 
a new creation is produced, it suffices to show that there is 
no necessary decay from the material itself. A leaf or twig 
of an old tree will strike root into the ground, and vegetate 
and exhibit youthful vigour. So will the fresh-water polypus 
famish a portion which, being cut off, will grow with a per¬ 
fect resemblance to the original stock. In the reproduction 
of the higher and the more complex organized bodies there 
is much that is obscure j but in the simpler, and, as it is 
termed, the lower examples—vegetables, zoophytes, and in- 
fusory animals—we have abundant proofe that the result does 
not proceed from the exhausted or deteriorated nature of the 
material. 

Amongst the infusoria, the animals called Monads, of which 
there is a great variety, exhibit very carious phenomena. 
Titey arc of a globular form, and this globe is seen first to 
contract and men divide, each becoming a distinct animal. 
.‘Vnd something like this may be done artificially by the divi¬ 
sion of the fresh-water polypus, or hydra; and what is defi¬ 
cient in the divided ix>rtion is supplied by a new growth, be 
it head or tml. The thing, however, is not so remarkable, 
if we consider that those lower animals hare abundant re¬ 
semblance to vegetables; and that in cutting off portions the 
experimenter is cutting off buds. These buds or tubercles, 
if left to imdergo their uatural changes, acquire independent 
motion, produce tcntacula, or feelers, to procure food, and, 
thus prepared to be independent, fall off from the parent 
stock. 

The microscope exhibits another instance in the Volvox. 
It is a transparent globule, within which smaller globules 
may be seen; and when matured the parent bursts, mscloses 
the offspring, and dies. 

In all these examples, we see that there is no reason to 
speak of exhausted or deteriorated matter, or debility in the 
powers of life. 

So in tlie higher and the more complex animals we find 
one set of organs decaying and another rising into existence. 
Contemplating the one, we would say that the powers were 
decaying; contemplating tlic other, that they were fi-esh and 
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vigorous. We must come to die conclusion, then, that the 
growth of parts, or the period of their development, the decay 
of the animal, or of the. parts of die anio^, is by an ordi¬ 
nance which is very inaccurately expressed by the terms 
exhanstion of life, or imperfection of the material. Imper¬ 
fection, in truth, is a relative term, and means &ilure or in¬ 
sufficiency towards the accomplishment of certain purposes. 
If the object in view were the duration of animal bodies for 
8 great length of time, we might be justified in saying that tlie 
materials they are made of are imperfect; but this is clearly 
nut the design with which they are formed. 
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CHAFfER V. 

APPLICATION OP THK ABOUMENT COKTINOED. 

Evert observation which was made in our first chapter 
concerning the watch, may be repeated with strict pro¬ 
priety concerning the eye; concerning animals; con¬ 
cerning plants; concerning, indeed, all the organized 
parts of the works of nature. As, 

I. When we are inquiring simply after the existence 
of an intelligent Creator, imperfection, inaccuracy, lia¬ 
bility to disorder, occasional irregularities, may subsist 
in a considerable degree, without inducing any doubt into 
the question; just as a watch may frequently go wrong, 
seldom, perhaps, exactly right, may be faulty in some 
jiarts, defective in some, without the smallest ground of 
suspicion from thence arising that it was not a watch, not 
made, or not made for the purpose ascribed to it. W'hen 
faults are pointed out, and when a question is started 
concerning the skill of the artist, or dexterity with which 
the work is executed, then, indeed, in order to defend 
these qualities from accusation, we must be able, either 
to expose some intractablcness and imperfection in the 
materials, or point out some invincible difficulty in the 
execution, into which imperfection and difficulty the 
matter of complaint may be resolved; or, if we cannot 
do this, we must adduce such sjiecimcns of consummate 
art and contrivance proceeding from the same hand ns 
may convince the inquirer of the existence, in the case 
before him, of impediments like those which we have 
mentioned, although, what from the nature of the case is 
very likely to happen, they be unknown and un|tcrceived 
by him. This we must do in order to vindicate the 
artist’s skill, or at least the perfection of it: as we must 
also judge of his intention, and of the provisions cm- 
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ployed in fulfilling that intention, not from an instance 
in which they fan, but from the great plurality of in¬ 
stances in which they succeed. But, after all, these are 
dificrcnt questions from the question of the artist's exist¬ 
ence ; or, which is the same, whether the thing before 
us be a work of art or not; and the questions ought 
always to be kept separate in the mind. So likewise it 
is in the works of nature. Irregularities Md imperfec¬ 
tions are of little or no weight in the consideration, when 
that consideration relates simply to the existence of a 
Creator. When the argument respects his attributes, 
they are of weight; but are then to be taken in conjunc¬ 
tion (the attention is not to rest upon them, but they arc 
to be taken in conjunction) with the unexceptionable 
evidences which we possess of skill, power, and benevo¬ 
lence, displayed in other instances; which evidence.^ 
may, in strength, number, and variety, be such, and 
may so overpower apparent blemishes, as to induce us, 
u|)on the most reasonable ground, to believe that these 
last ought to bo referred to some cause, though we be 
ignorant of it, other than defect of knowledge or of be¬ 
nevolence in the author. 

II. There may be also parts of plants and animals, as 
there were supposed to be of the watch, of which, in 
sonic instances the operation, in bthers, the use, is un¬ 
known. These form difterent cases; for the operation 
may bo unknown, yet the use be certain. Thus it is 
with the lungs of animals. It does not, I think, appear, 
that we are acquainted with the action of the air upon 
the blood, or in what manner that action is communicated 
by the lungs; yet we find that a very short suspension 
of their oflice destroys the life of the animal.'® In this 
case, therefore, we may be said to know the use, nay, we 

Undoubtedly the exposure of the blood to the atmosphere, 
in the circulation tlirough the lungs, and the throwing off of 
carbon, are essential to life. But me pain and alarm excited 
when there is danger of suffocation are not so much a direct 
consequence of the interruption of the function, as an instance 
of tlie manner in which the sensibility is bestowed to guard 
the iuiportaut actions of life. 
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experience the necessity, of the organ, though we be ig¬ 
norant of its operation. Nearly the same thing may be 
observed of what is called the lymphatic system. We 
suffer grievous inconveniences from its disoroer, without 
being informed of the office which it sustains in the 
economy of our bodies. There may possibly also be some 
few examples of the second class, in which not only the 
operation is unknown, but in which experiments may 
seem to prove that the part is not necessary; or may 
leave a doubt how far it is even useful to the plant or 
animal in which it is found. This is said to be the case 
with the spleen, which has been extracted from dogs 
without any sensible injury to their vital functions. In¬ 
stances of the former kind, namely, in which we cannot 
explain the operation, may bo numerous ; for they will 
bo so in proportion to our ignorance. They will lie more 
or fewer to different persons, and in different stages of 
science. .Every improvement of knowledge diminishes 
iheir number. There is hardly, perhaps, a year passes 
that does not, in the works of nature, bring some opera¬ 
tion, or some mode of operation, to light, which was 
before undiscovered—probabiy unsuspected. Instances 
of the second kind, namely, where the part appears to be 
totally useless, I believe to be extremely rare; compared 
with the number of those of which the use is evident, 
they are beneath any assignable proportion, and perhaps 
have been never submitted to a trial and examination 
sufficiently accurate, long enough continued, or often 
enough repeated. No accounts which I have seen art 
satisfactory. The mutilated animal may live and grow 
fat (as was the case of the dog deprived of its spleen), 
yet may be defective in some other of its functions, which, 
whether they can all, or in what degree of vigour and 
perfection, be performed, or how long preserved without 
the extirpated organ, docs not seem to oe ascertained by 
experiment. But to this case, even were it fully made 
out, may be applied the consideration which we sug¬ 
gested concerning the watch, viz., that these superfluous 
parts do not negative the reasoning which we instituted 
concerning those parts which are useful, and of which 
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we know the use; the indication of contrivance, with 
respect to them, rennains as it was before.'? 

III. One atheistic way of replying to oiir observations 
ujjon the works of nature, and to the proofs of a Deitj' 
which we think that we perceive in them, is to toll us, 
that all which we see must necessarily have had sonic 
form, and that it might as well be its present form as any 
other. Let us now apply this answer to the eye, as we 
did before to the watch. Something or other must have 
occupied that place in the animal’s head; must have 
filled up, we will say, that socket; we will say, also, 
that it must have liecn of that sort of .substance which we 
call animal substance, as flesh, bone, membrane, or car¬ 
tilage, &c. Ilut that it should have been an eye, know¬ 
ing as we do what an eye comprehends,—viz., that it 
should have c-onsisted, first, of a scries of transparent 
lenses (very dificrcut, by-the-by, even in their substance, 
from the opaque materials of which the rest of the body 
is, in general at least, coniposeil; and with which the 
whole of its surface, this single portion of it excepted, 
is covered) : secondly, of a black cloth or canvass (the 

‘t In the higher animals there is a great complication of 
organs. Yet, in the lower animals, the functions of digestion, 
respiration, assimilation, secretion, and growth proceed by 
means of an apparatus comparatively simple. We must not 
be surprised, then, that certain parts may be removed from 
the higher animals without destroying life. But this does 
not imply that those parts are useless, since they arc stme- 
tnres superadded for the finer adjustment of the difi'ereiit 
functions one to the other, belonging to a higher condition of 

the economy. 

With regard to parts which are thus called useless, we 
must remember that the varieties of created animals belong 
to one type. As we have just said, the essential functions 
are the same in ail; and there is much of the structure com¬ 
mon to all: when an animal of a particular class has its 
organization adju.sted to a certain condition of existence, we 
may see the rudiments of parts which, not being in action, 
are imperfect, and we must look to the individuals of 
another species or variety to discover them in their full 
development. 
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only membrane of the body which is black) spread out 
behind these lenses, so as to receive the image forme<l 
by pencils of light transmitted through them; and place<l 
at the precise geometrical distance, at which, and at 
which alone, a distinct imf^e could be formed, namely, 
at the concourse of the refracted rays: thirdly, of a large 
nerve communicating between this membrane and the 
brain : without which, the action of light upon the mem¬ 
brane, however modified by the organ, woiild bo lost to 
tlie purposes of sensation:—that this fortunate conforma¬ 
tion of parts should have been the lot, not of one indi¬ 
vidual out of many thousand individuals, like the great 
prize in a lotteiy, or like some singularity in nature, but 
the happy chance of a whole species: nor of one species 
out of many thousand species, with which wc are ac¬ 
quainted, but of by far the greatest number of all that 
exist; and that under varieties, uot casual or capricious, 
but baring marks of being suited to their respective ex¬ 
igences :—that all this should have taken place, merely 
because something must have occupied these points on 
every animal’s foreheador, that all this should be 
thought to be accounted for by the short answer, “ that 
whatever was there must have had some form or other,” 
is too absurd to be made more so by any augmentation. 
We are not'eontented with this answer; we find no sa¬ 
tisfaction in it, by way of accounting for appearances of 
organization far short of those of the eye, such as we 
observe in fossil shells, petrified bones, or otiier sub¬ 
stances which bear the vestiges of animal or vegetable 
recrements, but which, eitlier in resjiect to utility, or of 
the situation in which they are discovered, may seem ac¬ 
cidental enough. It is no way of accounting even for 
these things, to say, that the stone, for instance, which 
is shown to us (supposing the question to be concerning 
a petrification), must have contained some internal con¬ 
formation or other. Nor does it mend the answer to 
add, with respect to the singularity of the conformation, 
that after the event, it is no longer to be computed what 
the chances were against it. This is always to be com¬ 
puted when the question is, whether a useful or imitative 
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conformation bo the produce of chance or not: I desire 
no greater certmnty in reasoning than that by which 
chance is excluded from the present disposition of the 
natural world. Universal experience is against it. What 
docs chance ever do for us V In the human bod^, for 
instance, chance, t. ei, the operation of causes without 
design, may produce a wen, a wart, a mole, a pimple, 
but never an eye. Amongst inanimate substances, a 
clod, a pebble, a liquid drop might be; but never was a 
watch, a telescone, an organised body of any kind, an¬ 
swering a valuable .purpose by a complicated mechanism, 
tile ctlect of chance.'® In no assignable instance hath 
such a thing existed without intention somewhere. 

There is great inaccuracy, and indeed a very unphilo- 
sophical and superficial view of the subject, in these observa¬ 
tions upon ‘‘chance." Chance is merely an abridged form 
of expressing our ignorance of the cause or precedmg event 
to which any given event may be traced; and nothing can 
be more inaccurate, or indeed more productive of serious 
errors in this very branch of science, than to speak of chance 
as a substantive ttiihg or power. To take the most obvious 
instance: we say, in common parlance, that the dice being 
shaken together, it is a matter of eliance what laces they will 
turn up; but, if we could accurately observe their position in 
the box before the shaking, the direction of the force applied, 
its quantity, the number of turns of the box, and the curve 
in which the motion was made, the manner of stopping the 
motion and the line in which the dice were thrown out, the 

faces tamed up would be a matter of certain prediction, after 

a snIHcient number of experiments had been made to correct 
the theory. It is only bMause we take no heed of all these 
things that we are ignorant what will be the event; and the 
darkness in which we are respecting the circumstances which 
regulate it, is called by the name of chance. Nor is it cor¬ 
rect to say, that this or anything else is done without design. 
Aft we can mean by the expression is, that our design stops 
slidrt at a certain point, and leaves the laws of nature to guide 
the rest of the operation. But such a position is manifestly 
quite inapplicable to the operations of nature. 

Kipially inaccurate is it, if not more so, to speak of a wen 
or a pimple, &c., as the result of any cause in the least degree 
difl'ci-cnt from that which produced the eye. These are pos- 
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IV. There is another answer which has the same 
effect as the resolving of things into chance; which 
answer would persuade us to believe that the eye, the 
animal to which it belongs, every other animal, every 
plant, indeed every organized body which we see, are 
only so many out of the ]>0S8iblc varieties and combina¬ 
tions of being which the lapse of infinite ages has brought 
into existence ; that the present world is the relic of that 
variety ;, millions of other bodily forms and other species 
having jicrished, being, by the defect of their constitu¬ 
tion, incapable of preservation, or of continuance by ge¬ 
neration. Now there is no foundation whatever for this 
conjecture in any thing which we observe in the works 
of nature ; no such ex|)erimcnts are going on at present; 
no such energy operates as that which is here supposed, 
and which should bo constantly pushing into existence 
new varieties of beings. Nor are there any appearances 
to support an opinion, that every possible combination 
of vegetable or animal structure has formerly been tried. 
Multitudes of conformations, both of vegetables and 
animals, may be conceived capable of existence and suc¬ 
cession, which yet do not exist. Perhaps almost as many 
forms of plants might have been found in the fields as 
figures of plants can be delineated upon pa])er. A 
countless variety of animals might have existed which do 
not exist. Upon the supposition here stated, we should 
sec unicorns and mermaids, sylphs and centaurs, the 

sibly always, certainly sometimes, diseases; but they are the 
mult of contrivance as clearly as the eye itself. The ftme- 
tions of the animal system, though acting in an unusual 
manner, yci acting according to rule, produce those pheno¬ 
mena. Indeed one of tliem, a pimple, is, in part at least, the 

resujt of the provision made for restoring the interrupted 
continuity of the skin, hy a slight suppuration from which 
the granulation, or production of new animal fibre, takes 
place. The like remark applies to the cases of a clod, pebble, 
or liquid drop, also put in this passage. We have already 
adverted to the two first in a former note; the formation of 
a drop is in truth one of the phenomena of gravitation, aud 
a very remarkable one. 
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fancies of painters, and the fables of poets, realised by 
examples. f)r, if it be alleged that these may transgress 
the bounds of possible life and propagation, we might at 
least have nations of human Iwings without nails upon 
their fingers, with more or fewer fingers and toes than 
ten, some with one eye, others with one car, with one 
nostril, or without the sense of smelling at all. All 
these, and a thousand other imaginable varieties, might 
live and propagate. We. may modify any one species 
many different ways, all consistent with life, and with the 
actions necessary to preservation, although affording dif¬ 
ferent degrees of conveniency and enjoyment to the 
animal. And if we carry the.se mo<lifieations through 
the different sj)ecies which are known to subsist, their 
number would l>e incalculable. No reason can be given 
why, if these deperdits ever existed, they have now dis¬ 
appeared. Yet, if all possible existences have been tried, 
they must have formed part of the catalogue.'® 

'• No doubt men in different ages have asserted the possi¬ 
bility of all we sec being made by chance; but we are uot 
uncharitable when we say that no man ever believed it. It 
is easily shown, that, of all the varieties of fabulous animals 
which have tK‘en bred in the fertile imagination of the poet, 
not one could have lived. They want that relation and ba¬ 
lance of the different organs, that provision running through 
the whole texture of the frame of the animal, which we sec 
in the natural productions. The sphinx has wings, but no 
constitution of body to give these strength. The griffin, with 
its hooked bill, has no feathers to preen, and no substitute for 
teeth. The centaur has the body of the horse, but no mouth 
to gather appropriate food. , 

We may conclude, then, that these products of the imagi¬ 
nation arc altogether abortive, and only tend to prove how 
exact the relation must be of all the parts, and especially of 
the vital organs of an animal, in order that it may live. 

As to the second position, that the animals vriiich exist arc 
the happy results of chance when thousands have perished by 
imperfection, the supposition is contradicted by the perfect 
and harmonious chain of lieings forming the animal kingdom, 
in which there is no link interrupted, no interv'al implying 
the loss of any species. 
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But, moreover, the division of organised substances 
into aniraajls and vegetables, and the distribution and 
sub-distribution of each into genera and species, which 
distribution is not an arbitrary act of the mind, but 
founded in the order which prevails in external nature, 
api)car to me to contradict the supjjosition of the present 
world being the remains of an indefinite variety of 
existences; of a variety which rejects all plan. The 
hypothesis teaches, that every jjossible variety of being 
hath, at one time or other, found its way into existence 
(by what cause or in what manner is not said), and that 
tlioso which were badly formed perished; but how or 
why those which survived should be cast, as we sec that 
|)Iants and animals ai'e cast, into regular classes, the 
iiypothesis does not explain; or rather the hypothesis is 
inconsistent with this phenomenon. 

The hyiKithesis, indeed, is hardly deserving of the 
consideration which we have given to it. What should 
we think of a man who, because we had never ourselves 
seen watches, telescopes, stocking-mills, steam-engines, 
&c., mode, know not how they were made,' nor could 
prove by testimony when they were made, or by whom, 
would have us believe that these machines, instead of 
deriving their curious structures from the thought and 
design of their inventors and contrivers, in truth derive 
them from no other origin than this; viz., that a mass of 
metals and other niaterials having run, when melted, into 
all |)Ossible figures, and combined themselves in all pos¬ 
sible forms, and shapes, and proportions, these things 
which we see are what were left from the accident, as 
licst worth preserving, and, as such, are become the 
reinaiiiiug stock of a magazine, which, at one time or 
other, has by this moans contained every mechanism, 
useful and useless, convenient and inconvenient, into 
which such like materials could be thrown ? I cannot 
distinguish .tlie hyjiottiesis, as applied to the works of 
nature, from this solution, which no one would accept as 
applied to a coilection of inacliincs. 

V. To the marks of contrivance discoverable in animal 
bodies, and to the ai'gumcut dedueixl from them in proof 
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of design and of a designing Creator, tliis turn is some¬ 
times attempted to be given, namely, that the imrts were 
not intended for the use, but that the use arose out of 
the parts. This distinction is intelligible. A cabinet¬ 
maker rubs his mahogany witl) fish-skin; yet it would 
be too mueh to assert that the skin of the dog-fish ,was 
made rough and granulated on purjxise for the polishing 
of wood, and the use of cabinet-makers. Therefore the 
dfstinction is intelligible. But I think that tlicre is very 
little place for it in the works of nature. When roundly 
and generally aflirmed of them, as it hath sometimes 
been, it amounts to such another stretch of assertion as it 
would be to say, that all the implements of the cabinet¬ 
maker’s workshop, us well us his fish-skin, wore sub¬ 
stances accidentally configurate<l, which he had picked 
up and converted to his u.sc; that his adzes, saws, planes, 
and gimlets, were not made, as we suppose, to hew, cut, 
smooth, shape out, or bore wood with ; but that, these 
things being made, no matter with what design, or 
whether with any, the cabinet-maker perceived. tiiat 
they were applicable to his purpose, and turned them to 
account. 

But, again. So far as this solution is attempted to be 
applied to those ))arts of animals the action of which 
does not depend upon the will of the animal, it is 
fraught with still more evident absurdity. Is it possible 
to bolicve that the eye was formed without any regard 
to vision ; that it was the animal itself which ibund out 
that, though formed with no such intention, it would 
.serve to see with; and that the use of the eye as an 
organ of sight resulted from this discovery, and the 
uiiimars application of it ? The same question may be 
asked of the ear; the same of all the senses. None of 
the senses fundamentally depend upon the election of 
the animal; consequently neither upon his sagacity nor 
his ex|)ericnco. It is the impression which objects make 
upon tiicm that constitutes their use. Under that im¬ 
pression ho is passive. He may bring objects to tho 
sense, or within its roach ; he may select these objects ; 
but over the impression itself he has no power, or very 
little; and that properly is the sense. 
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Secondly; there are many parts of animal bodies 
which seem to depend upon the will of the animal in a 
preater degree than the senses do, and yet with respect 
to which this solution is equally unsatisfactory. It we 
apply the solution to the human body, for instance, it 
forms itself into questions upon which no reasonable 
mind can doubt; such as, whether the teeth were nsade 
expressly for the mastication of food, the feet for walking, 
the hands for holding ? or whether, these things Iteing 
as they are, being in fact in the animal’s possession, his 
own ingenuity taught him that they were convertible to 
these purijoscs, though no such purposes were contem- 
))latcd ill their formation V 

All that there is of the appearance of reason in this 
way of considering the subject is, that, in some cases, 
the organization seems to determine tlio habits of the 
animal, and its choice to a particular mode of life; 
which, in a certain sense, may be called “ the use arising 
out of the jiart.”'" Now, to all the instances in which 
there is any place for this suggestion, it may be replied, 
that the organization determines the animal to habits 
beneficial and salutary to itself; ard that this effect 

“ Wc deceive ourselves in this matter: the dexterity which 
use gives, makes us apt to believe that the faculty is gained 
through the accidental possession of the instrument. But the 
difficulty is removed, if we make due comparison between 
man and other animals. In the former, it is intended that 
the faculty should be gradually developed; and the slowness 
with which perifectiou is attained leaves us in some doubt of 
the relation between the effort and the instrument used. But 
in the latter, all obscurity is removed: their propensities and 
instincts, and the use of their instruments are so perfect from 
the liegiiining, as to admit of no improvement. The fly¬ 
catcher requires no experience to adjust bis eye, no second 
ettin t of his bill to correct the first. Whether it be the horn, 
or the tooth, or the sting, the dis]x>sition is given with it, and 
the mode of its action is prescribed. The spider weaves his 
web without improvement, or room for improvement. This 
subject is treated at some length in the “ Bridgewater Treatise 
on the Hand,” where the question is discussed, whether or 
not the possession of the hand is the source of man’s supe¬ 
riority. 
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would not be seen so regularly to follow, if the several 
nreanizations did not bear a concerted and contrived 
3-eIation to the substance by which the animal was sur¬ 
rounded. They would, otherwise, be capacities without 
objects; powers without emidoyment. The wob-foot 
determines, you say, the duck to swim ; but what would 
that avail if there were no water to swim in ? The 
strong hooked bill and sharp talons of one species of 
Irird determine it to prey upon animals; the soit straight 
bill and weak claws of another species determine it to 
pick up seeds: but neither determination could take 
effect in providing for the sustenance of the birds, if 
animal bodies and vegetable seeds did not lie within 
their reach. The peculiar conformation of the bill and 
tongue and claws of the woodpecker determines that 
bird to search for his food amongst the insects lodged 
behind the bark or in the wood of de<'ayed trees; but 
what would tliis profit him if there were no trees, no 
decayed trees, no insects lodged under their bark, or in 
thi'ir trunk ? The proboscis with which the bee is fur¬ 
nished determines him to seek for honey: but what 
would that signify if flowers supplied none ? Faculties 
thrown down upon animals at random, and without 
reference to the objects amidst w’hich they are placed, 
would not produce to them the services and benefits 
which we see : and if there be that reference, then there 
is intention. 

Lastly; the solution fails entirely when ajiplied to 
plants. The parts of plants answer their uses without 
any concurrence from the will or choice of the plant. 

VI. Others have chosen to refer everything to a 
principle of order in nature. A jirinciple of order is 
the word : but what is meant by a principle of order, as 
difl'erent from an intelligent Creator, has not been e.x- 
plained either by defiintion or example; and, without 
such explanation, it should seem to bo a mere substitution 
of words for reasons, names for causes. Order itself is 
only the ailaptation of means to an end : a principle, of 
order, therefore, can only signify the mind and intention 
which so adapts them. Or, were it capable of being 
explained in any other sense, is there any experience, 
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any analogy, to sustain it ? Was a watch ever produced 
by a principle of order 1 and why might not a watcli be 
so produced as well as an eye ? 

Furthermore, a principle of order, acting blindly and 
without choice, is negatived by the observation fliat 
order is not universal; which it would be if it issued 
from a constant and necessary principle: nor indiscrimi¬ 
nate, whi(^ it would be if it issued from an unintelligent 
orinciple. Where order is wanted, there we find it: 
whore order is not wanted, i. e., where, if it prevailed, it 
would be useless, there we do not find it. In the struc¬ 
ture of the eye (for we adhere to our example), in the 
figure and position of its several parts, the most exact 
oroer is maintained. In the forms of rocks and moun¬ 
tains, in the lines which bound thh coasts of oontinents 
and islands, in the shape of bays and promontories, no 
order whatever is perceived, because it would have been 
superfluous. No useful purpose would have arisen from 
moulding rocks and mountains into regular solids, bound¬ 
ing the channel of the ocean by geometrical curves; or 
from the map of the world resembling a table of diagrams 
in Euclid’s Elements or Simson’s Conic Sections. 

VII. Lastly; the confidence which we place in our 

observations upon the tvorks of nature, in the marks 

which wo discover of contrivance, choice, and design, 
and in our reasoning upon the proofs affoided ns, ought 
not to be shaken, as it is sometimes attempted to be done, 
by bringing forward to our view our own ignorance, or 
rather the general imperfection of our knowledge of 
nature. Nor, in many cases, ought this consideration to 
affect us, oven when it respects some jjarts of the subject 
immediately under our notice. True fortitude of under¬ 
standing consists in not suffering what we know to bo 
disturbed by what we do not know. If we perceive a 
useful end, and means adapted to that end. We perceive 
enough for our conclusion. If these things be clear, no 
matter what is obscure. The argument is finished. For 
instance : if the utility of vision to the animal which 
enjoys it, and the adaptation ‘of the eye to this office, be 
evident and certain (and I can mention nothing which is 
more so), ought it to prejudice the inference which we 
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draw from these premises, that we cannot explain the 
use of the spleen ? Nay, more: if there be parts of the 
eye, viz., the cornea, the crystalline, the retina, in theii 
substance, figure, and position, manifestly suited to the' 
formation of an image ny the refraction of rays of light, 
at least as manife.stly as the glasses and tubes of a dioptric 
telescope arc suited to that purpose, it concerns not th< 
])roof which these afibrd of design, and of a designer, 
that there may perhaps be other parts, certai* muscles, 
for instance, or nerves in the same eye, of the agency oi 
effect of which we can give no account, any more thar 
we should bo inclined to doubt, of ought to doubt, about 
the construction of a telescope, viz. for what purpose it 
was constructed, or whether it were constructed at all, 
because there belonged to it certain screws and pins, the 
use or action of which we did not comprehend. 1 take 
it to bo a general way of infusing doubts and scruples 
into the mind, to recur to its own ignorance, its own 
imbecility : to tell us that uiton these subjects we know 
little; that little imperfectly ; or rather, that we know 
nothing proijerly about the matter. These suggestions 
so fall in with our consciousness as sometimes to produce 
a general distrust of our faculties and our conclusions. 
But this is an unfounded jealousy. The uncertainty of 

one thing docs not necessarily affect the certainty of 
another Uiiiig. Our ignorance of many ]X)ints need not 
suspend our assurance of a few. Before we yield, in any 
partieular instance, to the scepticism which this sort of 
insinuation would induce, we ought accurately to ascer- 
tain whether our ignorance or doubt concern those pre¬ 
cise points U])on which our conclusion rests. Other 
points are nothing. Our ignorance of other points may 
be of no consequence to these, though they be points, in 
various resjmets, of great importance. A just reasoncr 
removes from his consideration, not only what he knows, 
but what he docs not know, touching matters not strictly 
connected with his argument, i. e ., not forming the very 
steps of his deduction : beyond these, his Mowlcdge 
and his ignorance are alike relative. 

I. 


T 
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CHAPTER VI. 

THK ABGCMSST CBMDLATIVE. 

Were there oo example in the world of con^vance 
except that of the eyn, it would be alone sufficient to 
support the conclusion which we draw from it, as to the 
necessity of an intelligent Creator. It could never be 
got rid of j because it could not be accounted for by any 
other supposition, which did not contradict all the prin¬ 
ciples we possess of knowledge; the principles accoming 
to which things do, as often as they can be brought to 
the test of experience, turn out to be true or false. Its 



{The figure is introduced to remind tlie reader of tlie fine adjustment 
of t)ie eye ; a subject explained in the Appendix:—A, is the object, 

and the lines represent the light reflected from it into the eye. Un the 
anrface of the cornea, which is the transparent part of the eye, the rays 
are in a certain degree refracted. Passing through the coat called cornea, 
they enter the aqueous humour. In their transmission through it, they 
pass into the pupil. They enter the lens or crystalline humour, and by 
the greater power of refraction in this humour, the rays are draw n to a 
point and impinge on the boUom of the eye at A« B. It will be furtlier 
seen that the rays coming from B are refracted to n, those from A to 
and that the image is therefore represented inverted.] 

coats and humours, constructed as the lenses of a telescope 
arc constructed, for the refraction of rays of light to a 
l>ointj which forms the proper action of the organ ; tho 
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provision in its muscular tendons for turning its pupil to 
the object, similar to that which is given to the_ telescope 
by screws, and upon which power of direction in the eye 
the exercise of its office as an optical instrument depends; 
the further provision for its defence, for its constant lu¬ 
bricity and moisture, which we see in its socket and its 
lids, in its glands for the secretion of the matter of tears, 
its outlet or communication with the nose for OMrying off 
the liquid after the jeyc is washed with it; ®se provi¬ 
sions compose altogeilier an app^tus, a system of parts, 
a preparation of means, so manifest in their design, so 
exquisite in their contrivance, so successful in their issue, 
so precious and so infinitely beneficial in their use, as, in 
my opinion, to bear down all doubt that can be raised 
upon the subject.* And what I wish, under the title of 
the present chapter, to observe, is, that if other jmrts of 
nature were inaccessible to our inquiries, or even if other 
parts of nature presented nothing to our examination but 
disorder and contusion, the validity of this example would 
remain the same. If there were but one watch in the 
world, it would not be less certain that it had a maker. 
If we had never in our lives seen any but one single kind 
of hydraulic machine, yet, if of that one kind wc under¬ 
stood the mechanism and use, we should be as jK-rfectly 
assured that it proceeded from the hand and thought and 
skill of a workman, as if we visited a museum of the arts, 
and saw collected there twenty difterent kinds of machines 
for drawing water, or a thousand different kinds for other 
purposes. Of this point each machine is a proof inde¬ 
pendently of all the rest. So it is with the evidences of 
a Divine agency. The proof is not a conclusion which 
lies at the end of a chain of reasoning, of which chain 
each instance of contrivance is only a link, and of which, 
if one link Ihil, the whole falls; but it is an argument 
separately supplied by every separate example. An error 

* Again we have reference to the structure of the eye, 
which shows the necessity of throwing our observations on 
this organ into the Appendix. 
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in stating an example affects only that example. The 
argument is cumulative, in tlie fullest sense of that term. 
The eye proves it without the ear ; the car without the 
eye. The proof in each example is complete ; for when 
the design of the part, and the conduciveness of its struc¬ 
ture to that design is shown, the mind may set itself at 
rest; no future consideration can detract any thing from 
the force flf the example. 
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CHAPTER VII. 

OP THE.mechanical AND IMMECHANTCAL PAETS AND 
rCNCTIONS OP ANIMALS AND VEGETABLES. 

It is not that euery part of an animal or ve^tablc has 
not proceeded from a contriving mind ; or that every part 
is Hot constructed with a view to its proper end and 
purpose, according to the laws belonging to and govern¬ 
ing the substance or the action made use of in that part; 
or that each part is not so constructed as to effectuate its 
purpose whilst it operates according to these laws; but 
It is because these laws themselves are not in all rases 
equally imderstood—or, what amounts to nearly the same 
thing, arc not equally exemplified in more simple pro¬ 
cesses, and more simple machines, that we lay down the 
distinction, here proposed, between the mechanical parts 
of animals and vegetables.** 

The observation here is most sensible. When we speak 
of an organ as peculiarly suited to exhibit design, we mean 
merely that we comprehend sometliing of the object of the 
particular structure. But there is no part of an animal, if 
we fully comprehended what was necessary to the perform¬ 
ance of its functions, that would not raise our admiration. 
Were we to take a portion of the skin, and contemplate its 
exquisite sensibility, so finely appropriated—could we pene¬ 
trate, as it were, into the pores, and duly estimate the power 
which regulates the secretions aud absorption—could we 
fully understand the relations of this organ, either with the 
economy of the body within, or the cousdtuUon of the at¬ 
mosphere without—we should have no occasion to draw our 
argument, for the twentieth time, from the structure of the 
eye or the ear. Were we to take one cell of the millions of 
that subsfcince which, intervening between the more solid 
textures of the frame, gives elasticity to the whole, and per¬ 
mits circulation and muscular action, and all the various 
movements of the body, we should have in that one cell as 
much reason for wonder at the perfection of the contrivaucei 
as in any joint of the limb. 
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[The reader wiU BOt be eudly convinced that the ma» of flesh, with 
wMoh he la familiar, to easily and almost spontaneously divided into die* 
tinet muscles. This fl^re represents a muscle. C to the belly of the 
muscle; A and B the tendons: A being the tendinous as it is 

termed, attach to a fixed point of bone; Bthe tendinous ^ertUm, 
being attached to a |»rt movable by the contraction of the mtuele. The 
belly, C, consists of fibres, which are possessed of fte power of con¬ 
traction or irritability, and through the operation of which the va^ous 
motions of tlie body are performed. We shall presently have to remark 
on tlie dtrecUon of these fibres.] 

For instance: the principle of muscular motion, via., 
upon what cause the swelling of the belly oi the muscle, 
and consequent contraction of its tendons, either by an 
act of the will, or by involuntary irritation, depends, is 
wholly unknown to os. The substance employed, whether 
it be fluid, gaseous, elastic, electrical, or none of these, 
or nothing resemlding these, is also unknown to>ns; of 
course, the laws belonging to that substance, and which 
regulate its action, are unknown to us. We see nothing 
siimlar to this contraction in any machine which we can 
make, or any process which we can execute. So far (it 
is confessed) we are in ignorance, but no farther. This 
ijowor and principle, from wliatever cause it proceeds, 
being assumed, the collocation of the fibres to receive the 
principle, the disposition of the muscles for the use and 
application of the jwwer, is mechanical; and is as intel¬ 
ligible as the adjustment of the wires and strings by which 
a puppet is moved. We see, therefore, as far as respects 
the subject before us, what is not mcchanieal in the ani¬ 
mal frame, and what is. The nervous influence (for we 
are often obliged to give names to things which we know 
little about) —I say the nervous influence, by which the 
belly or middle of the muscle is swelled, is not mecha¬ 
nical. The utility of the effect we perceive—the means, 
or the preparation of means, by which it is produced, wo 
do not. But obscurity as to the origin of muscular motion 
brings no doubtfulness into our observations, upon tho 
sequel of the process: which observations relate—1st, to 
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the constitution of the muscle, in consequence of which 
constitution, the swelling of the belly or middle part is 
necessarily and mechanically followed by a contraction of 
the tendons; 2ndly, to the number and variety of the 
muscles, and the emresponding number,and variety of 
useful powers which they supply to the animal, which is 
astonishingly great; Srdly, to the judicious (if we may be 
permitted to use that term in speaking of the Author, or 
of the works, of Nature), to the wise and welf-contrived 
disposition of each muscle for its specific purpose; for 
moving the joint this way, and that way, and the other 
way; fbr pulling and drawing the part to which it is 
attached in a determinate and particular direction; which 
is a mechanical operation exemplified in a multitude of 
instances. To mention only one: The tendon of the 
trochlear muscle of the eye, to the end that it may draw 
in the line reguired, is jmWI through a cartilaginous 
ring, at which it is reverted, exactly in the same manner 
as a rope in a ship is carried over a block, or round a stay, 
in order to make it pull in the direction which is wanted. 
All this, as we have said, is mechanical, and is as acces¬ 
sible to inspection, as capable of being ascertained, as the 
mechanism of the automaton in the Strand. Supposing 
the automaton to be put in motion by a magnet (wtiich is 
probable), it will supply us with a comparison veiy apt 
for our present purpose. Of the magnetic- effluvium wo 
know perhaps as little as we do of the nervous fluid. 
But, magnetic attraction being assumed (it signifies no¬ 
thing from what cause it process), we can trace, or there 
can be pointed out to us, with perfect clearness and cer¬ 
tainty, the mechanism, viz., the steel bars, the wheels, 

the joints, the wires, by which the motion so much ad¬ 
mired is communicated to the fingers of the image; and 
to make any obscurity,' or difficulty, or controversy in the 
doctrine of magnetism, an objection to our knowledge or 
our certainty, concerning the contrivance, or the marks 
of contrivance, display^ in the automaton, would be 
exactly the same thing as it is to make our ignorance 
(which we acknowledge) of the cause of nervous agency, 
or even of the substance and structure of the nerves 
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themselves, a ground of question or suspicion as to the. 
reasoning which wc institute concerning the mechanical 
part of our fntme. That an animal is a machine is a pro- 
jmsition neither correctly true nor, wholly false. The 
distinction which we have been discussing will sert'e to 
show how far the comparison, which this expression im¬ 
plies, holds; and wherein it fails. And whether the 
distinction lie thought of importance or not, it is certainly 
of importance to remember, that there is neither truth 
nor justice in endeavouring to bring a cloud over our 
understandings, or a distrust mtd our reasonings upon 
this subject, by suggesting that we know nothing of 
voluntary motion, of irritability, of the principle of life, 
of sensation, of animal heat, upon all which the animal 
functions depend; for, our ignorance of these parts of 
tlie animal frame concerns not at all our knowledge of 
the mechanical parts of the same frame. I contend, 
therefore, that there is mechanism in animals; that this 
mechanism is as properly such, as it is in machines made 
by art; that this mechanism is intelligible and certain ; 
that it is not the less so, because it often begins or ter¬ 
minates with something which is not mechanical; that 
whenever it is intelligible and certain it demonstrates 
intention and contrivance, as well in the works of nature, 
as in those of art; and that it is the best demonstration 
which either can afford. 

' But whilst I contend for these propositions, I do not 
exclude myself from assorting, that there may be, and 
that there are, other cases in which, although we cannot 
exhibit mechanism, or' prove indeed that mechanism is 
employed, we want not sufficient evidence to conduct us 
to the same conclusion. 

I'liere is what may be called tlie chemical part of our 
frame; of which, by reason of the imperfection of our 
chemistry, we can attain to no distinct knowledge; I 
mean, not to a knowledge, either in degree or kind, 
similar to that which wc jiossess of the mechanical jiart 
of our frame. It does not, therefore, afford the same 
sjjccies of argument as that which mechanism affords; 
and yet it may afford an argument in a high degrhe satis- 
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factory. The gastric juke, or the liquor which digests 
the food in the stomachs of animals, is of this class. Of 
all the menstrua it is the most active, the most universal. 
In the human stomach, for instance, consider what a 
variety of strange substances, and how widely different 
from one another, it in a few hours reduces to a uniform 
jmlp, milk, or mucilage. It seizes upon everything; it 
dissolves the texture of almost everything that comes in 
its way. The flesh of perhaps all animals; the seeds 
and fruits of the greatest number of plants; the roots, 
and stalks, and leaves of many, hard and tough as they 
are, yield to its powerful pervasion. The change wrought 
by it is differeMt from any chemical solution which wc 
can produce, or with which we are acquainted, in this 
respect as well as many others, that, in our chemistry, 
particular menstrua act only upon particular substances. 
Consider, moreover, that this fluid, stronger in its 0 |)era- 
tion than a caustic alkali or mineral acid, than red pre¬ 
cipitate, or aqua-forlis itself, is nevertheless as mild, and 
bland, and inoffensive to the touch or taste as saliva or 
gum-water, which it much resembles. Consider, I say, 
these several properties of the digestive organ, and of the 
juice with which it is supplied, or rather with which it is 
made to supply itself, and you will confess it to be en¬ 
titled to a name which it has sometimes received, that of 
“ the chemical wonder of animal nature.” 

Still we are ignorant of the composition of this fluid, ■ 
and of the mode of its action; by which is meant, that 
we arc not capable, as we are in the mechanical part of 
our frame, of collating it with the operations of art. And 
this I call the imperfection of our chemistry; for, should 
the time ever arrive, which is not, perhaps, to Im de- 
spsured of, when we can compound ingredients so as to 
form a solvent which will act in the manner in W’hich the 
gastric jiiije acts, wc may be able to ascertmn the che¬ 
mical principles upon which its efficacy depends, as well 
as from what part, and by what concoction, in the human 
body these principles are generated and derived. 

In the mean time, ought that, which is in truth the 
defect of our chemistry, to hinder us from acquiescing in 
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the inference which a production of nature, by its place, 
its properties, its action, its surprising efficacy, its in* 
valuable use, authorises us to draw in respect of a crea¬ 
tive design 

Another most subtle and curious Rinction of animal' 
bodies is secretion. This function is semi-chemical and 
semi-mechanical; exceedingly important and diversified 
in its effects, but obscure in its process and in its appa¬ 
ratus. The importance of the secretory organs is but 
too well attested by the diseases whidi an excessive, a 
deficient, or a vitiated secretion is almost sure of pro¬ 
ducing. A single secretion being wrong is enough to 
make life miserable, or sometimes to destroy it. Nor is 
the variety less than the importance. From one and the 
same blood (I speak of the human body) about twenty 
difierent fluids are separated ; in their sensible proper¬ 
ties, in taste, smell, colour, and consistency, the most un¬ 
like one another that is possible; thick, thin, salt, bitter, 
sweet: and if from our own we pass to other species of 
animals, we find amongst their secretions not only the 
most various but the most opposite projierties ; the most 
autritious aliment, the deadliest poison; the sweetest 
perfumes, the most foetid odours. Of these the greater 
part, as the gastric juice, the saliva, the bile, the slip- 

“ After this enumeration of the tMngs dissolved by the 
gastric juice, the most extraordinary fact remains to be 
stated, that the delicate surface of the stomach itself, softer 
and finer than the surface of the eye. remains untouched by 

this humour, which our author, somewhat quaintly, describes 

as more powerful to dissolve than aqua-fortis. John Hunter 
showed us that it was the property of life that protected the 
coats of the stomach. This fact is a most singular proof 
of the power bestowed through life on the membranes and 
vessels; and it is as important as it is curious: for as the 
stomach in the dead body no longer resists this menstruum, 
it may become dissolved, if the person has died with the 
fluid already secreted into the stomach. And so it has 
happened that persons have been supposed to be poisoned, 
and relations have been falsely accused, from the stomach 
being fbund eroded as if some acrid poison had been taken 
liefore death. 
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pery mucilage which lubricates the joints, the tears which 
moisten the eye, the wax which defends the car, are, 
after they are secreted, made use of in the animal eco¬ 
nomy, are evidently subservient, and are actually contri¬ 
buting to the utilities of the animal itself. Other fluids 
seem to be separated only to be rejected. That this also 
is necessary (though why it was originally necessary we 
cannot tell) is shown by the consequence of the separa¬ 
tion being long suspended, which consequence is disease 
and death. Akin to secretion, if not the same thing, is 
assimilation, by which one and the same blood is con¬ 
verted into bone, muscular flesh, nerves, membranes, 
tendons ; tilings as dificrent as the wood and iron, can¬ 
vass and cordage, of which a ship with its furniture is 
composed. We have no operation of art wherewitii ex¬ 
actly to compare all this, for no other reason, perhaps, 
than that alt operations of art are exceeded by it. No 
chemical election, no chemical analysis or resolution of a 
substance into its constituent (larts, no mechanical sifting 
or. division that we are acquainted with, in perfection or 
variety come up to animal secretion. Nevertheless, the 
apparatus and process are obscure, not to say absolutely 
concealed from our inquiries. In a few, and only a 
few instances, we can discern a little of the constitution 
of a gland. In the kidneys of large animals, we con 
truce the cmulgent artery dividing itself into an infinite 
number of brunches ; their extremities every where com¬ 
municating with little round bodies, in the substance of 

which bodies the secret of the machinery seems to reside, 

for there the change is made. We can discern pipes 
laid from these round bodies towards the pelvis, which is 
a liasin within the solid of tlie kidney. We can discern 
these pipes joining and collecting together into larger 
pipes; and, when so collected; ending in innumerable 
papilloi, through which the secreted fluid is continually 
oozing into its receptacle. This is all we know of the 
mechanism of a gland, even in the casein which it seems 
most capable of being investigated. Yet to pronounce 
that wo know nothing of animal secretion, or nothing 
satisfactorily, and with that concise remark to dismiss tiie 
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article from our argument, would be to dispose of tho 
subject very hastily and very irrationally, ior the pur¬ 
pose which we want,' that of evincing intention, we 
know a great deal. And what we know is this. We 
see the blood carried by a pipe, conduit, or duct, to the 
gland. We see an organised apparatus, be its construc¬ 
tion or action what it will, which'we call that gland. 
We see the blood, or part of the blood, after it has passed 
through and undergone the action of the gland, coming 
from it by an emulgent vein or artery, i. e., by another 
pipe or conduit. And wc see also at the same time a 
new and specific fluid issuing from the same gland by its 
excretory duct, i. «., by a third pipe or conduit; which 
new fluid is in some cases discharged out of the body, in 
more cases retained within it, and there executing some 
important and intelligent office. Now supposing, or 
admitting, that wc know nothing of the proper internal 
constitution of a gland, or of the mode of its acting upon 
the blood, then our situation is precisely like that of an 
unmechanical looker-on, who stands by a stocking-loom, 
a corn-mill, a carding-machine, or a thrashing-machine, 
at work, the fabric and mechanism of which, as well as 
all that passes within, is hidden from his sight by the out¬ 
side case; or, if seen, would be too complicated for his 
uninformed, uninstructed understanding to comprehend. 
And what is that situation ? This spectator, ignorant as 
he is, sees at one end a material enter the machine, as 
unground grain the mill, raw cotton the carding-macViine, 
sheaves of unthrashed com the thrashing-machine ; and, 
when he casts his eye to the other end of the apparatus, 
he sees the material issuing from it in a new state ; and, 
what is more, in a state manifestly adapted to future uses ; 
the grain in meal fit for the making of bread, the wool 
in rovings ready for spinning into uireads, the sheaf in 
com dressed for the mill. Is it necessary that this man, 
in order to Iw convinced that design, that intention, that 
contrivance has been employed about the machine, should 
be allowed to pull it to pieces; should be enabled to ex¬ 
amine the parts scijarately ; explore their action upon 
one another, or their operation, whether simultaneous or 
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successive, upon the material which is presented to them ? 
lie may long to do this to gratify his curiosity; he may 
desire to do it to improve his theoretic knowledge; or 
he may have a more substantial reason for requesting it, 
if he happen, instead of a common visitor, to be a mill¬ 
wright by profession, or a person sometimes called in to 
repair such-like machines when out of order; but for the 
purpose of ascertaining the existence of counsel and de¬ 
sign in the formation of the machine, he wants no such 
intromission or privity. What he sees is sufficient. The 
eftbet upon the material, the change produced in it, the 
utility of that change for future applications, abundantly 
testify, be the concealed part of the machine or of its 
construction what it will, the hand and agency of a con¬ 
triver. 

If any confirmation were wanting to the evidence 
which the animal secretions afford of design, it may be 
derived, as has been already hinted, from their variety, 
and from their appropriation to their place and use. 
They all come from the same blootl; they are all drawn 
off by glands; yet the produce is very different, and the 
difference exactly adajitcd to the work s^ich is to lie 
done, or the end to be answered. No account can be 
^iven of this, without resorting to ap|iointment. Why, 
lor instance, is the saliva, which is diffiised over the scat 
of taste, insipid, whilst so many others of the secretions, 
the urine, the tears, and the sweat, are salt V Why does 
the gland within the car separate a viscid substance, 
which defends that passage; the gland in the upper 
angle of the eye a thin brine, which washes the ball ? 
why is the synovia of the joints mucilaginous; tlie bile 
bitter, stimulating, and soapy ? Why does the juice 
which Hows into the stomach contain powers which 
make that bowel the great laboratory, as it is by its si¬ 
tuation the recipient, of the materials of future nutri¬ 
tion ? These are all fair questions ; and no answer can 
be given to them but what calls in intelligence and in¬ 
tention. 

My object in the present chapter has been to teach 
three things : first, tliat it is a mistake to suppose that, 
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in reasoning from the appearances of nature, the imper> 
fection of our knowledge proportionably affects the cer¬ 
tainty of our conclusion; for in many cases it does not 
affect it at all: secondly, that the different rarts of the 
animal frame may be classed and distributco according 
to the degree of exactness with which wo compare them 
with works of art: thirdly, that the tnechanical parts of 
our frame, or those in which this comiiarison is most 
complete, although constituting, probably, the coarsest 
portions of nature’s workmanship, are the most propel 
to be alleged as proofs and specimens of design. 
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QHAPTEE VIII. 

OF MECHANIOAL^ARBANGEMENT IN THE HUMAN I'RAME^ 



['lliis figure represents the lower surface or base of the skull. The hole 
is the fwameh magnum, through which the spinal marrow descends into 
the spine; and on each side of the hole are the articulating processes, 
called the 

We proceed, therefore, to propose certain examples 
taken out of this class; making choice of such as, 
amongst those which have come to our knowledge, ap¬ 
pear to be the most striking and the best understood ; 
but obliged, perhaps, to postpone both these recom- 
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mcndations to a tliird; that of the example being capa¬ 
ble of explanation without plates, or figures, or technical 
language. 


OF THE BONES. 

I.—I challenge any man to produce in the joints and 
pivots of the most complicated or the most flexible ma¬ 
chine that was ever contrived, a construction more arti¬ 
ficial, or more evidently artificial, than that which is 
seen in the vertebrse of the human neck. Two things 
w'ere to be done: the head was to have the power of 
bending forward and backward, as in the act of nodding, 
stooping, looking upward or downward; and, at the same 
time, of turning itself round upon the body to a certain 
extent—the quadrant, we will say, or rather, perhaps, 
a hundred and twenty degrees of a circle. For these 
two purjKises, two distinht contrivances are employed: 
first, the head rests immediately upon the uppermost 
{lart of tlie vertebrse, and is united to it by a Ainpe-joint ; 
upon which joint the head plays freely forward and 
backward, as far either way as is necessary, or as the 
ligaments allow; which was the first thing required. 
But then the rotatory motion is unprovided for: there¬ 
fore, secondly, to make the head capable of this, a further 
mechanism is introduced : not Ijetween the head and the 
uppermost bone of the neck, where thp hinge is, but 
between that bone and the bone next underneath it. It 



[This represents the uppermost vertebra, or atlas ; and Uie con*.. 
dyles, mentioned in tlie former figure, sink into the articulating surfhees 
of tills vertebra, permitting the n^ding motions, a and b are the articu* 
lating surfaces; c Is a surface which receives the tooth vt the vertebra 
below i d the circle tlirough which tlie spinal marrow passes,] 
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is a mechanism resembling a tenon and mortise. The 
second, or uppermost bone biit one, has what anatomists 
call a process, viz., a projection, somewhat similar, in 
size and shape, to a tooth ; which tooth, entering a cor¬ 
responding liole Or socket in the bone above it, forms a 
pivot or axle, upon which that upper bone, together with 
the head which it supports, turns freely in a circle; and 
as far in the circle as the attached muscles permit the 
head to turn. Thus are both motions perfect without 
interfering with each other. When we nod the head, 
we use the hinge-joint, which lies between the head and 
the first bone of the neck. When we turn the head 
round, wo use the tenon and mortise, which runs between 
the first bone of the neck and the second.^ 



[Here tiie tootli-Uke process of tlie second vertebra, which is called 
dvHtata, is passed through (ho ring of the first, and is held there by a 
transverse ligament, like a spindle in the bush. No doubt the object of 
tins complexity is to permit the free motion of the head, without too 
great a laxity at any onO Joining, and thereby to protect the most vital 
organ oftho body, tixe medulla oblokffata^ or spinal marrow, which passes 
from tlie head into the tube of the spine.] 

Wo see the same contrivance and the same principle 
employed in the frame or mounting of a telescope. It is 
occasionally requisite that the object-end of the instru- 

The moaning of our author is obvious here; but the 
•tenon and mortise are terms used for the firm joining of 
beams, as in the carpentry of a roof; not for rotatory motion. 
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mciit be moved up and down, as well as horizontalljr, or 
equatorially. For the vertical motion, there is a hinge, 
upon which the telescope plays; for the horizontal or 
equatorial motion, an axis upon which the telescope and 
the hin^e turn round toother. And this is exactly the 
mechanism which is ap^ied to the motion of the head; 
nor will any one here doubt of the existence of counsel 
and design, except it be by that debility of mind which 
can trust to its own reasonings in nothing. 

We may add, that it was, on another account, also ex¬ 
pedient that the motion of the head backward and for¬ 
ward should be jierfbrmed upon the upper surface of the 
first vertebra; for, if llic first vertebra itself had bent 
forward, it would have brought the spinal marrow, at 
the very beginning of its course, upon the point of the 
tooth. 

II. Another mechanical contrivance, not unlike the 
last in its object, but different and original in its means, 
is seen in what anatomists call the —that is, in 

the arm between the cUiow and the wrist. Here, for 
the perfect use of the limb, two motions are wanted : a 
motion at the elbow, backward and forward, which is 
called a reciprocal motion; and a rotatory motion, by 
which the palm of the hand, as occasion requires, may 
be turned upward. How is this managed ? The' fore¬ 
arm, it is well known, consists of two bones, lying along¬ 
side each other, by touching only towards the ends. 
One, and only one, of these bones is joined to the cubit, 
or upjxir part of the arm, at the elbow; the other alone 
to toe hand at the wrist. The first, by means, at the 
elbow, of a hinge-joint (which allows only of motion in 
the same plane), swings backward and forward, carrying 
along with it the other bone, and the whole fore-arm. 
In the mean time, as often as there is occasion to turn 
the palm upward, that other bone to which the hand is 
attached rolls upon the first, by the help of a groove or 
hollow near each end of one bone, to which is fitted a 
corresponding prominence in the other. If both bones 
had been joined to the cubit, orupjjerarm, at the elbow, 
or both to the hand at the wrist, the thing could not have 
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been done. The first was to be at liberty at one qjid, 
and the second at the other; by which means the two 
actions may be performed together. The great bone 
wliich earries the fore-arm may be swinging upon its 
hin^e at the elbow, at the very dmethat the lesser bone, 
which carries the hand, may be turning round it in the 
grooves. The management, also, of these grooves, or 
rather of the tubercles and grooves, is very observable. 
The two bones arc called the radius and the ulna. 
Above, i. e., towards the elbow, a tubercle of the radius 
plays into a socket of tlie ulna; whilst below, i. e., to¬ 
wards the wrist, the radius finds the sdeket, and the ulna 
the tubercle. A single bone in the fore-arm, with a 
ball-and-socket joint at the elbow, which admits of mo¬ 
tion in all directions, might, in some degree, have an¬ 
swered the purpose of both moving the arm and turning 
the hand. But how' much better it is accomplished by 
the present racclianisin any person niajt convince himself 
who puts the ca.so and quickness with which he, can 
shake his hand at the wrist circularly (moving likew ise, 
if he pleases, bis arm at the elbow at the same time) in 
competition with the comparatively slow and laborious 
motion with which his arm can be made to turn round 
at the shoulder by the aid of a ball-and-.sockct joint. 

111. The spine, or back-bone, is a chain of joints of 
very wonderful construction. Various, difficult, and 
almost inconsistent offices were to be executed by the 
.same instrument. It was to be firm, yet flexible (now, 
I know no chain made by art which is both these; for 
by firmness I mean, not only strength but stability) ; 
fii-rn, to support the erect position of the body ; flexible, 
to allow of the bending of the tinink in all degrees of 
curvature. It was further also (which is another and 
quite a distinct purpose from the rest) to become a pipe 
or conduit for the safe conveyance from the brain of tnq 
most important fluid of the animal frame, that, namely, 
upon which all voluntary motion depends, the spinal 
marrow; a substance not only of the first necessity to 
action, if not to life, but of a nature so delicate and 
tender, so susceptible and so impatient of injury, as that 
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[Tins reprpsonK a section of tliroe of the lower vortcbiw. Tlie .sul>ject 
l)elng by no means exhausted in the text, the reader will find it taken up 
In the Appendix.] 

any unusual pressure upon it, or any considerable obr 
struction of its course, is followed by paralysis or de^th. 
Now the spine was not only to furnish the main trunk 
for the passage of the medullary substance from the brain, 
but to give out, in the course of its progress, small pipes 
therefrom, which, being afterwards indefinitely subdi¬ 
vided, might, under the name of nerves, distribute this 
exquisite supply to every part of (ho body. The same 
s|)inc was also to servo another use not less wanted than 
the preceding, viz., to afford a fulcrum, stay, or basis (or, 
more properly speaking, a series of these) for the inser¬ 
tion of the muscles which arc spread over the tnmk of 
(he body ; in which trunk there are not, as in the limbs, 
cylindrical bones to which they can be fastened: and 
likewise, which is a similar use, to furnish a support for 
(he ends of the ribs to rest upon. 

Bespeak of a workman a ])iccc of mechanism which 
shall comprise all these purposes, and let him set about 
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to contrive it; let him try his skill upon it; let him feci 
the difficulty of accomplishing the task, before he be told 
how the same thing is cflccted in the animal frame. 
Nothing will enable him to judge so well of the wisdom 
which has been emplOTed; nothing will dispose him to 
think of it so truly. First, for the firmness, yet flexibi- 
■ lity, of the spine; if is composed of a great number of 
bones (in the human subject, of twenty-four) joined to one 
another, and compacted by broad bases. The breaddi 
Of the bases upon which the parts severally rest, and the 
closeness of the junctiem, give to the chain its firmness 
and stabilitythe number of {»rt8, and consequent fre¬ 
quency of joints, its flexibility. Which flexibility, we 
may also observe, varies in diflerent parts of the chain; 
is least in the back, where strength more than flexure is 
wanted; greater in the loins, which it was necessary 
should be more supple than the back; and greatest 
of all in the neck, for the free motion of the head. 
Then, secondly, in order to afford a passage for the 
descent of the medullary substance, each of these bones 
is bored through in the middle, in such a manner as that. 
When put together, the hole in one bone falls into a line 
and corrcsimnds with the holes in the two bones con¬ 
tiguous to it. By which moans the jicrforated pieces, 
when joined, form an entire, close, uninterrupted chan¬ 
nel, at least while the spine is upright and at rest. But 
ns a settled posture is inconsistent with its use, a great 
difficulty still remained, which was to prevent the ver¬ 
tebrae shifting upon one another, so as to break the line 
of the canal as often as the body moves or twists, or the 
joints gaping externally whenever the body is bent for¬ 
ward and the spine thereupon made to take the form of a 
bow. These dan^rs, which are mechanical,' are me¬ 
chanically provided against. The vertebr®, by means 
of their processes and projections, and of the articulations 
which some of these form with one another at their extre¬ 
mities, aro so locked in and confined as to maintain, in 
what are called the bodies or broad surfaces of the bones, 
the relative position nearly unaltered, and to throw the 
change and the pressure produced by flexion almost cn- 
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tirely upon the interrening cartilages, the springiness 
and yielding nature of whose substance admits of ml the 
motion which is.necessary to bo performed upon them, 
without any chasm being prodocea by a separation of the 
parts. I say, of all the motion which is necessary; for, 
although we bend our backs to every depeo almost of 
inclination, the motion of each vertebra is vcrpr:;sma]l 
such is the advantage we receive from the chain being 
composed of so many links, the spine of so many bones. 
Had it consisted of three or four bones only, in bending 
the body the spinal marrow must have bwn bruised at 
every angle. The reader need not be told that these 
intervening cartilages are gristles, and he may see them 
in perfection in a loin of veal. Their form also favours 
the same intention. They are thicker before than be¬ 
hind ; so that, when we stoop forward, the compressible 
substance of the cartilage, yielding in its thicker and an¬ 
terior part to the force which squeezes it, brings tlie 

surface of the adjoining vertebrse nearer to the being 
jiarallel with one another than they were before, instead 
of increasing the inclination of their planes, which must 
have occasioned a fissure or opening between them. 
Thirdly, for the medullary canal giving out in its course, 
and in a convenient order, a supply of nerves to different 
parts of the body, notches arO made in the upper and 
lower edge of every vertebra, two on each edge, equi¬ 
distant on each side from the middle line of Uie back. 
When the vertebrse are put together, these notches, 
exactly fitting, form small holes, through which the 
nerves at each articulation issue out in pairs, in order to 
send their branches to every |)art of the body, and with 
an equal bounty to both sides of the body. The fourth 
purpose assigned to the same instrument is tlie insertion 
of the bases of the muscles, and the support of the ends 
of the ribs; and for this fourth purpose, especially the 
former part of it, a figure, specifically suited to the de¬ 
sign, and unnecessary for the other purposes, is given to 
tho constituent bones. Whilst they are plain, and round, 
and smooth towards the front, where any roughness or 
projection might have wounded the adjacent viscera, 
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they run out, behind, and on each side, into long pro¬ 
cesses, to which processes the muscles necessary to the 
motions of the trunk are fixed, and fixed with such art, 
that, whilst the vertebrae supply a basis for the muscles, 
the muscles help to keep these bones in their pOntion, 
or by their tendons to tie them together. • . 

Thist most important, however, and general property, 
viz., the strength of the compages,, and the security 
against luxation, was to be still more specially consulted; 
for, where so many joints were concerned, and where, 
in every one, derangement would have been fatal, it 
bcciime a subject of studious precaution. For this pur¬ 
pose the vertebrae are articulated, that is, the moveable 
joints between them are formed by means of those pro¬ 
jections of their substance which we have mentioned 
under the .name of processes; and these so lock in with 
and overwrap one another as to scem-o the botly of the 
vertebra not only from accidentally slipping, but even 
from being |wshcd out of its place by any violence short 
of that which would break the bone. I have often re¬ 
marked and admired this structure in the chine of a hare. 
In this, as in many instances, a plain observer of the 
animal economy may spare himself the disgust of being 
present at human dissections, and yet learn enough for 
his information.and satisfaction, by even examining the 
bones of the animals which come upon his table. Let 
him take, for example, into his hands a piece of the clean- 
picked bone of a hme’s back, consisting, wc will suppose, 
of tliree vertebr®. He will find the fiddle bone of the 
throe so imjdicated, by means of its Ejections or pro¬ 
cesses, with the bone on each side of it, that no pressure 
which ho can use will force it out of its place between 
them. It will give way neither forward nor backward, 
nor on cither side. In whichever direction he pushes, 
he perceives, in the form, or junction, or overlapping of 
the bones, an impediment opposed to his attempt, a 
check and guard agmnst dislocation. In one part of the 
spine ho will find a still further fortifying expedient, in 
the mode according to which the vertebr® are annexed 
to the spine. Each rib rests upon two vertebr®. That 
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is the thing to be remarked, and' any one may remark 
It in carving a neck of mutton. 'The manner of it is this: 
the end of the rib is divided by a middle ridge into two 
surfaces, which surfaces are joined to the bodies of two 
contiguous vertebras, the ridge applying itself to the in¬ 
tervening cartilage. Now ttiis is the very contrivance 
which is employed in the famous iron bridge at my door 
at Bishop-Wearmouth, and for the same purpose of sta¬ 
bility, viz., the checks of tlie bars which iiass between 
the arches ride across the joints by which the pieces 
composing each arch are united. Each cross-bar rests 
upon two of these pieces at their place of junction, and 
by that position resists, at least in one direction, any ten¬ 
dency in either piece to slij) out of its place. Thus per¬ 
fectly, by one means or the other, is tlie . danger of .slip¬ 
ping laterally, or of being drawn aside out of the line of 
the back, provided against; and, to withstand, the liones 
being pulled asunder longitudinally, or in the dirciTioii 
of that lino, a strong menihranc run.s from one end of the 
chain to the other, sufficient to resist any force which is 
ever likely to act in the direction of the back or parallel 
to it, and consequently to secure the whole combination 
in their places. 'I'he general rc.sult is, that not only the 
motions of the liumau body necessary for the ordinary 
offices of life arc porronned with safety, but that it is an 
accident hardly ever heanl of that even the gesticula¬ 
tions of a harieijuiii distort bis spine. 

Upon the whole, and as a guide to those who may bo 
inclined to carry the consideration of this subject farther, 
there arc three views under, which the spine ought to be 
regarded, and in all which it cannot fail to excite our 
admiration. These views relate to its articulations, its 
ligaments, and its perforation ; and to the corresponding 
advantages which the hotly derives from it, for action, 
for strength, and for that which is essential to every 
part, a secure communication with the brain. 

The structure of the spine is not in general different 
ill different animals.*' In the serpent tribe, however, it 

There is a notion entertained by the ingenious and 
somewhat fanciful physiologists of France, that the extre* 
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is considerably varied ; but with a strict reference to the 
conveniency of the animal. For, whereas in quadrupeds 
the number of vertebrae is from thirty to forty, in the 
serpent it is nearly one hundred and fifty: whereas in 
men, and quadrupeds the surfaces of the boneS' are flat, 
and these flat-surfaces laid one against the other, and 
bound tight by sinews; in the serpent, the bones play 
one within another, like a ball and socket,* so that they 

mities of the body, the parts furthest removed from the 
centre, are most subject to change in their conformation, 
whilst the central parts of the system are the most unvary¬ 
ing. Entertaining such a view, we lose much of the interest 
that is attached to the subject; and the inference which it is 
important to draw is forgotten, the accommodation not of 
parts only, but of the whole framework of the animal body, 
to the peculiar condition or necessities of the creature. The 
teeth vary because the food is different; the feet vary be¬ 
cause the mode of progression is different; the claws vary 
in connexion with the teeth, and the mode of procuring food, 
by dig^ng, or scraping, or by holding and tearing. So does 
the eye, and so does the ear. But with these adaptations of 
parts, we must not lose sight of the fact which is the most 
important to our conclusions—that tlie whole is accommo¬ 
dated, as well as the individual organs. 

The spine in all vertebrated animals holds its office in 
perjpetaity; it contains and protects the spinal marrow; and 
so far as its office is permanent, there will be an uniformity 
in its appearance in all creatures. But even in man it varies 
in its structure, in the different portions or divisions of it, as 
these portions are required to admit of more or less freedom 
of motion. In the hare, as mentioned in the text, the spine 
is beautifully accommodated to the motion in running. In 
the cat-kind, as the leopard or tiger, it has a lateral mobility, 

? uite different from its structure in the horse or the stag. 

n the boar, the vertebra! are unusually firm, and the pro¬ 
cesses enormously extended, to give strength to the union 
with the head, and to direct the action of the muscles upon 
the head, so that he may tear up strong roots and possess his 
defence in his powerful tusks. In short, as far as the spine 
is required to accommodate itself to the motions of the 
trunk, it is varied with as fine an adjustment as the farthest 
bone of the toe or finger. 

■* Der. Phys. Theol. p. 396. 
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have a free motion upon one another in every direetion : 
that is to say, in men and quadrupeds, firmness is more 
consulted; m serpents, pliancy. Yet even pliancy is 
not obtained at the expense of safety. The oack-bone 
of a serpent, for coherence and flexibility, is one of the 
most curious pieces of animal mechanism with which we 
are acquaints. The chain of a watch (I mean the 
chain which passes between the spring-barrel and the 
fiisce), which aims at the same properties, is but a bun¬ 
gling piece of workmanship in comparison with that of 
which we speak. 

IV. The reciprocal enlargement and contraction of 
the chest, to allow for the play of the lungs, depends upon 
a simple yet beautiful mechanical contrivance, referable 
to the structure of the bones which enclose it. The 
ribs are articulated to the back-bone, or rather to its 
side projections, Miqudy: that is, in their natural posi¬ 
tion'they bend or slope from the place of articulation 
downwards. But the basis upon which they rest at this 
end being fixed, the consequence of the obliquity, or the 
inclination downwards, is, that when they come to move, 
whatever pulls the ribs upwards, necessarily, at the same 
time, draws them out; and that, whilst the ribs a're 
brought to a right angle with the spine behind, the 
sternum, or part of the chest to which they are attached 
in front, is tnrust forward. The simple action, therefore, 
of the elevating muscles docs the business; whereas, if 
the ribs had been articulated with the bodies of the ver¬ 
tebrae at right angles, the cavity of the thorax could never 
have been further enlarged by a change of their position. 
If each rib had been a rigid bone, articulated at both ends 
to fixed bases, the whole chest had been immoveable. 
Keill has observed that the breast-bone, in an easy inspi¬ 
ration, is thrust out one-tenth of an inch; and he calcu¬ 
lates that this, added to what is gained to the space within 
the chest by the flattening or descent of the diaphragm, 
leaves room for for^-two cubic inches of air to enter at 
every drawing-in of the breath. When there is a neces¬ 
sity for a deeper and more laborious inspiration, the en¬ 
largement of the capacity of the chest may be so increased 
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by effort, as that the lungs may be distended with se¬ 
venty or a hundred such' cubic inches.* The thorax, 
says Schelhammer, forms a kind of bellows, such.as never 
have been, nor probably will be, made by any artificer.** 
V. The patella, or knee-pan, is a curious little bone: 
in its form and office unlike any other bone in the body. 
It is circular; the size of a crown-piece; pretty thick ; a 
little convex on both sides, and covered with a smooth 
cartilage. It lies upon the front of the knee : and the 
powerful tendons, by which the leg is brought forward, 
pass through it (or rather it makes a part of their conti¬ 
nuation), from their origin in the thigh to their insertion 



[’fhree views of the knee-joints, j 


in the tibia. It protects both the tendon and the joint 
from any injury which cither might suffer, by the rubbing 
of one against the other, or by the pressure of unequal 
surfaces. It also gives to the tendons a very consider- 

* Anat. p. 229. 

** In the dissertation in the Appendix on the Thorax, it 
will be observed that we have additional proofs of the ac¬ 
commodation of the bones of the trunk, as well as of the 
bones of the extremities, to the varying Imbits and Condition 
of the animal. 
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»ble mechanical advantage, by altering the line of their 
direetion, and by advancing it farther out from the centre 
of motion ; and this upon the principles of the resolution 
offeree, upon which principles all machinery is founded. 
These are its uses. But y>hat is most observable in it is, 
that it appears to be supplemental, as it were, to the 
frame : added, as it should almost seem, afterward ; not 
quite necessary, but very convenient. It is separate from 
the other bones; that is, it is not connected with any 
otlier bones by the commort mode of union. It is soft, 
or hardly formed, in infancy; and produced by an ossifi¬ 
cation, of the inception or progress of which no account 
can be given from the stnicturc or exercise of the part. 

VI. The shoulder-Mfide is, in some material respects, 
3 very singular bone: appearing to be made so expressly 
for its own purpose, and so independently of every other 
reason. In such quadrupeds as have no collar-bones, 
which are by far the greater number, the shoulder-blade 
has no bony communication with the trunk, either by a 
joint, or process, or in any other way. It does not grow 
to, or out of, any other bone of the trunk. It does not 
apply to any other bone of the trunk—(I know not whe¬ 
ther this be true of any second Irene in tlie body, except 
perhaps the os hyoides) ; in strictness, it forms no part 
of the skeleton. It is bedded in the flesh, atfciched only 
to the muscles. It is no other than a foundation-bone for 
the arm, laiil in, separate a.s it wore, and distinct, from 
the general ossification. The lower limbs connect them¬ 
selves at the hip with bones which form part of the ske¬ 
leton ; but this connexion, in the upper limbs, being 
wanting, a basis, whereupon the arm might be artirmlated, 
was to be supplied by a detached ossification for the 
purpose.*® 

*® The shoulder-blade undergoes many ehanges, as we 
view it in comparative anatomy. That Ironc which we feel 
running across the upper part of the chest and lower part of 
the neck, the collar-bone, is properly a process of the shoul¬ 
der-blade. (See the figure in the Appendix, No. 6, c, c.) 
Its purpose is to hold the shouldci-s apart, and to give 
strength to the arms, by throwing upon the arm the action 
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OF THE JOINTS. 

I. The above are a few examples of bones made re¬ 
markable by their configuration; but to almost all the 
bones belong joints; and In tlicse, still more clearly than 
iu the form or shape of the bones themselves, are seen 
Ijoth contrivance and contriving wisdom. Every joint 
is a curiosity, and is also strictly mechanical. There is 
the hinge-joint and the mortise-and-tenon joint; each as 
manifestly such, and as accurately defined, as any which 
can be produced out of a cabinet-maker’s shop; and one 
or the other prevails, as citlier is adapted to the motion 
which is wanted—c. g., a mortise and tenon, or ball and 
socket joint, is not required at the knee,, the leg standing 
in need only of a motion backward and forward in the 
same plane, for which a hinge-joint is sufficient; a mor¬ 
tise and tenon, or ball and socket joint, is wanted at tho 
hip, that not only the progressive step may bo provided 
ibr, but the interval between the limbs may be enlarged 
or contiwctcd at pleasure. Now observe what would 

of the muscles of the chest. Accordingly, we find it in 
climbing animals, in those which require to swing them¬ 
selves by the upper extremities, as the monkeys; but in 
animals that have a solid hoof, which •Tiplies that the an¬ 
terior extremity is for the particular irpose of running or 
bounding upon the ground, not only is there no occasion for 
that variety in the motions of the extremity, which is pro¬ 
duced by the introduction of this bone into the skeleton of 
the arm, but it would he injurious—it wiuld deprive the 
animal of that elasticity with which it alights upon the 
ground. Where tliere is no clavicle—in the horse and deer, 
for example—the shoulder-blade, or scapula, is attached to 
the trunk by muscles alone. Hence when the animal makes 
a leap, it comes down upon the fore-legs with an clastic 
rebound, the trunk hanging upon the muscles, the muscles 
supported by the scapula, and the scapula sustained upon the 
Inmes of the extremity. There is no solid substance to re¬ 
ceive the shock. Were the collar-bone introduced here, it 
would t)e snapped across by the percussion, as happens to a 
man when he is thrown upon his shoulder. 
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have been the inconvcniencjr— i. e., both the superfluity 
and the defect of articulation, if the ease had been in¬ 
verted : if the ball and socket joint had been at the 
knee, and the hinge-joint at the hip. The thighs must 
have been kept constantly together, and the Tegs had 
been loose and straddling. There would have been no 
use, that we know of, in being able to turn the calves 
of the legs before; and there would have been great 
confinement by restraining the motion of the thighs to one 
plane. The disadvantage would not have been less, if 
the joints at the hip and the knee had been both of the 
same sort; both balls and sockets, or both hinges: yet 
why, independently of utility, and of a Creator who 
consulted tliat utility, should the same bone (the thigh¬ 
bone) be rounded at one end, and channelled at the 
other ? 

The hinge-joint is not formed by a bolt passing through 
the two parts of the hinge, and thus keeping them in 
their places, but by a ditferent expedient. A strong, 
tough, parchment-hke membrane, rising from the re¬ 
ceiving bones, and inserted all round the received bones 
a little below their heads, encloses the joint on every 
side. This membrane tics, confines, and holds the ends 
of the bones together, keeping the corresponding parts 
of the joints—t. e., the relative convexities and concavi¬ 
ties— in close application to each other. 

For the baU and socket joint, beside the membrane al¬ 
ready described, there is in some important joints, as an 
additional security, a short, strong, yet flexible ligament, 
inserted by one end into the head of the ball, by the 
otlier into the bottom of the cup, which ligament keeps 
the two parts of the joint so firmly in their place, that 
none of the motions which the limb naturally performs, 
none of the jerks and twists to which it is ordinarily 
liable, nothing less indeed than the utmost and the most 
unnatural violence, cun pull them asunder. It is hardly 
imaginable, how great a force is necessary, even to 
stretch, stili more to break, this ligament: yet so flexible 
is it as to oppose no impediment to the suppleness of 
the joint. By its situation also it is inaccessible to in- 
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from sharp edges. As it cannot he ruptured (such 
IS its strength), so it cannot be cut, except by an acci¬ 
dent which would sever the limb. If I had been per¬ 
mitted to frame n proof of contrivance, such as might 
satisfy the most distrustful inquirer, I know not whether 
I could have chosen an example of mechanism more un¬ 
equivocal, or more free from objection, than- this liga¬ 
ment. Nothing can be more mechanical; nothing, how¬ 
ever subservient to the safety, less capable of being 
generated^ by the action of the joint. I would particu¬ 
larly solicit the reader’s attention to this provision, as it 
is found in the head of the thigh-hone: to its strength, 
its structure, and its use. It is an instance upon which 
I lay my hand. One single fact, weighed by a mind in 
earnest, loaves oftentimes the ileepost impression. For 
the purpose of addressing different understandings and 
different apprehensions—for the puriiose of sentiment— 
for the purpose of exciting admiration of the Creator’s 
works, we diver-sity our views, we multiply our exam¬ 
ples : but for the jiiirposc of strict argument, one clear 
instance is sufBcient; and not only sufficient, but capable 
lierhaps of generating a firmer assurance than what can 

ari^ from a divided attention.’'^ 

The ginglvmvs, or hinge-joint, docs not, it is manifest, 
.admit of a ligament of the same kind with that of the 
ball and socket joint; but it is always fortified by the 
species of ligament of w-hich it does aiimit. The strong, 
firm, investing membrane, above described, accompanies 
it in every part; and in particular joints, this membrane, 
which is projierly a ligament, is considerably stronger on 
the sides than either before or behind, in order that the 
convexities may jilay true in their concavities, and not 
bn subject to slip sideways, wliich is the chief danger; 
for the muscular tendons generally restrain the parts 

^ This ligament is absent in the orang-outang; and in 
the lower extremity of this animal there are other points of 
resemblance to the structure of the arm; and certainly the 
use of the hinder extremity corresponds with this structure, 
since he grasps and swings equally well with either extre¬ 
mity. 
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from going farther than they ought to go in the plane 
of their motion. In the knee, which is a joint of this 
form, and of great importance, tliere are superadded to 
the common provisions for the stability of the joint, two 
strong ligaments, which cross each other—and cross each 
otlicr in such a manner as to secure the joint from being 
displaced in any assignable direction. “ I think,” says 
Chesclden, “ tliat the knee cannot be completely dislo¬ 
cated without breaking the cross ligaments.”* We <!an 
hardly help comparing this with the binding up of a frac¬ 
ture, where the fillet is almost wholly strapped across, for 
the sake of giving firmness and strength to the bandage. 

Another no less important joint, and that also of the 
ginglymus sort, is the ankle; yet though important (in 
order, perhaps, to preserve the symmetry and lightness 
of the limb), small, and, on that account, more liable to 
injury. Now this joint is strengthened, i. is defended 
from dislocation, by two remarkable processes or prolon¬ 
gations of the bones of the leg, which processes form 
the protuberances that we call the inner and outer ankle. 
It is part of each bone going down lower than the other 

jtart, and thereby overlapping the joint: so that if the 
joint be in danger of slipping outward, it is curbed by 
the inner projection, i.e., tliat of the tibia; if inward, 
by the outer projection, i. e., that of the fibula. Be¬ 
tween both, it is locked in its position. I know no ac- 
oount that can bo given of this structure, except its 
utility.’'® Why should the tibia terminate, at its lower 

* Ches. Anat. ed. 7th, p. 45. 

It is surprising, that among so many instances our au¬ 
thor should omit to notice the perfection in the ankle-joint. 
When we stand resting upon the foot, the joint is firm, and 
yields neither to the inside nor the outside; but when we 
move the foot forward and point the toe in making the step, 
such is the happy form of the bones that the foot is in this 
position thrown quite loose. The object here certainly is, 
that in walking on the irregular ground, we may have a 
freedom in directing the foot so as to plant it securely. But 
before the weight of the bmiy is brought perpendicularly 
over the foot, there is ho danger to the joint, because there 
J. X 
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extremity, with a double end, and the fibula the same— 
but to buricade the joint on both sides by a continuation 
of part of the thickest of the bone over it ? The joint 
at uie duMdder, compared with the joint at the Mp, 
though both ball and socket joints, discovers a difference 
in their form and proportions, well suited to the difierent 
offices which the limbs have to execute. The cup or 
socket at the shoulder is much shallower and flatter than 
it is at the hip, and is also in part formed of cartilage' 
set round the rim of the cup. The socket, into whidi 
the bead of the thigh-bone is inserted, is deeper, and 
made of more solid materials. This agrees with the 
duties assigned to each part. The arm is an instrument 
of motion, principally, if not solely. Accordingly, the 
shallowness of the socket at the shoulder, and the yield- 
ingncss of the cartilaginous substance with which its 
edge is set round, and which in fact composes a con¬ 
siderable part of its concavity, arc excellently adapted 
for the allowance of a free motion and a wide range, 
both which the arm wants. Whereas, the lower limb, 
forming a part of the column of the body—having to 
support the body, as well as to be the means of its loco¬ 
motion—firmness was to be consulted as well as action. 
With a capacity for motion, in all directions indeed, as 
at the shoulder, but not in any direction to the same ex¬ 
tent SB in the sum, was to be united stability, or resist¬ 
ance to dislocation. Hence the deeper excavation of the 
socket, and the presence of a less proportion of cartilage 
upon the edge. 

The suppleness and pliability of the joints we every 
moment experience j and the jfmness of animal articu¬ 
lation, the property we have hitherto been considering, 
may be judged of from this single observation, that, at 
smy given moment of time, there arc millions of animal 
joints in complete repair and use, for one that is dislo- 

is no strain upon it. Just in proportion as the advancing 
body begins to bear upon it do the bones take that position, 
in which they are as firm as in the knee-joint itselfi admit¬ 
ting only the motion of a hinge. 
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cated; and this, notwit^tanding the contortions and 
wrenches to which the limbs of animals are continually 
subject. 

II. The joints, or rather the ends of the bones which 
form them,'display also, in their configuration, another 
use. The nerves, blood-vessels, and tendons, which are 
necessary to the life, or for the motion, of the limbs, 
must, it is evident, in their way from the trunk of the 
body to the place of their destination, travel over the 
moveable joints; and it is no less evident that, in this 
part of their course, they , will have, from sudden motions, 
and from abrupt changes of curvature, to encounter the 
danger of compression, attrition, or laceration. To 
guard fibres so tender against consequences so injurious, 
their path is in those parts protected with peculiar care; 
and that w a provisiou in the figure of the bones them¬ 
selves. The nerves which supply the _^re-am, especi¬ 
ally the inferior cubital nerves, are at the elbow con¬ 
ducted, by a kind of covered way, between the condyles, 
or rather under the inner extuberances of the bone which 
composes the upper part of the arm.* At the knee, tlie 
extremity of tlie thigh-bone is divided by a sinus, or cliff, 
into two heads or protuberances; and these heads on the 
back-part stand out beyond the cylinder of the bone. 
Through the hollow which lies between the hind-parts 
of these two heads—that is to say, under the ham, between 
the ham-strings, and within the concave recess of the 
bone formed by the extuberances on each side—in a 
word, along a defile, between rocks, pass the great vessels 
an<l nerves which go to the leg.f Who led these vessels 
by a road so defended and secured ? In the joint at the 
shouhter, in the edge of the cup which receives the head 
of the bone, is a notch, which Is joined or covered at the 
top with a ligament. Through this hole, thus guarded, 
the blood-vessels steal to thc.r destination in the arm, 
instead of mounting over the edge of the concavity.J 

III. In all joints, the ends of the bones, which work 
against each other, are tipped with gristle. In the ball 

* Ches. Anat p. 255, ed. 7. 
f Ibid. p. 35. ^ Ibid. p. 30. 
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and socket joint, the cup is lined and the ball capped 
with it. The smooth surface, the clastic and unfnable 
nature of cartilage, render it of all substances the most 
proper for the place and purpose. I should, therefore, 
nave pointed this out amongst the foremost of the pro¬ 
visions which have been made in the joints for the feici- 
litating_ of their action, had it not been alleged, that car- 
tilage in truth is only nascent or imperfect bone; and 
that the bone in these places is kept soft and imperfect, 
in consequence of a more complete and rigid ossification 
being prevented from taking place by the continual mo¬ 
tion and rubbing of the surfaces : which being so, what 
we represent as a designed advantage is an unavoidable 
ellect. 1 am tar from being convinced that this is a true 
account ot the fact; or that, if it were so, it answers the 
ar^inent.** To me the surmounting of the bones with 
gristle looks more like a plating with a difierent metal, 
than like the same metal kept in a different state by the 
action to which it is exposed. At all events, tve have a 
great particular benefit, though arising from a general 
constitution; but this last, not being quite what my argu¬ 
ment requires, lest 1 should seem by applying the instance 
to overrate its value, I have thought it fair to state the 
question which attends it. 

IV. In some joints, very particularly in the knees, 
there are loose cartilages or gristles between the bones. 


As the Archdeacon had been a pnpil of Dr. William 
Hunter’s, which we gather from the •tenor of many of his 
observations, it is surprising that he has not spoken witli 
more decision upon this point. The cartilage, which is the 
substitute for the bone in infancy, is very difierent from that 
which tips the ends of the articulating extremities of the 
bones. In a valuable paper of Dr. Hunter’s, it is shown 
that this articulating cartilage consists of fibres, placed to¬ 
gether like the hairs of a brush, but more compactly, and 
perpendicularly to the ends of the bones; and that on this 
arrangement chiefiy depends the elasticity of the material. 
Its use is best proved by what takes place when it is defi¬ 
cient : for then the articulation creaks like an old hinge, and 
the patient suffers aches. 
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ami within the joint, so that the ends of the bones, 
instead of working upon one another, work upon tlic 
intermediate cartilages. Chfeselden has observed,* that 
the contrivance of a loose ring is practised bjr mechanics 
where the friction of the joints of any of their machines 
is great, as between the parts of erook-hinges of large 
gates, or under the head of the male screw of largo vices. 
The cartilages of which we Bjicak have very much of the 
form of these rings. The comitarison, moreover, shows 
the reason why we find them in the knees rather than in 
other joints. It is an expedient, we have seen, which a 
mechanic resorts to only when some strong and heavy 
work is to be done. So here the thigh-bone has to 
achieve its motion at the knee, with the whole weight of 
the body pressing upon it, and often, as in rising from 
our seat, with the whole w'cight of the body to lift. It 
should seem also, from Chescldcn’s account, that the 
slipping and sliding of the loose cartilages, though it be 
probably a small and obscure change, humoured the mo¬ 
tion at the end of the thigh-bone, under the particular 
configuration which was necessary to lie given to it for 
the commodious action of the tendons (and which confi¬ 
guration requires what he calls a variable socket; that is, 
a concavity, the lines of which assume a difierent curvature 
in difierent inclinations of tlic bones).“" 

* dies. Anat p. 13, ed. 7. 

This is not explained with our author’s usual clearness. 
The lower head of the thigh-bone, which rests upon the 
shin-bone or tUria, is not the segment of a regular circle. 
When we stand with the knees straight, the thigh-bone rests 
with a broad surface, and the convexity is principally on the 
back part. Such an irregularity would make a very imper¬ 
fect and jarring hinge-joint on any configuration that could 
be given to the correspouding surface of the tibia. There¬ 
fore these cartilages intervene; and, being possessed of con¬ 
siderable elasticity, and so -conuected with the bone as to 
shift their place a little, they accommodate themselves, 
whether the Hatter end or the more convex part of the arti¬ 
culating surface of the bone be presented to them; and there 
is this advantage, tliat, iu standing, when the weight on the 
joint is greatest, the thigh-bone has a more extensive, and 
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V. We have now done with the configuration: but 
there is also in the joints, and that common to them all, 
another exquisite provision manifestly adapW to their 
use, and concerning which there can, I think, be no 
dispute, namely, the regular supply of a mucilage, more 
emollient and slippery than oil itself, which is constantly 
softening and lubricating the parts that rub upon each 
other, and thereby diminishing the eflect of attrition in 
the highest possible degree. For the continual secretion 
of this important liniment, and for the-feeding of the 
cavities of the joint with it, glands are fixed near each 
joint, the excretory ducts of which glands, dripping with 
their balsamic contents, hang loose like fringes within the 
cavity of the joints. A late improvement in what are 
called friction wheels, which consist of a mechanism so 
ordered as to be regularly dropping oil into a box which 
encloses the axis, the nave, ana certain balls upon which 
the nave revolves, may be said, in some sort, to represent 
the contrivance in the aninml joint, with this superiority, 
however, on the part of the joint, viz., that here the oil 
is not only dropped, but made. 

In considering the joints, there is nothing, perhaps, 

which ought to move our gratitude more than the re¬ 
flection how well they wear. A limb shall swing upon 
its hinge, or play in its socket, many hundred times in 
an hour, for sixty years together, without diminution of 
its agility, which is a long time for anything to last—for 
anything so much worked and exercised as Ae joints are. 
This durability I should attribute in part to the provision 
which is made for the preventing of wear and tear, first, 
by the polish of the cartilaginous surfaces; secondly, by 
the healing lubrication of the mucilage, and, in part, to 
that astonishing property of animal constitutions, assimi¬ 
lation, by which, in every portion of the body, let it 
consist of what it will, substance is restored, and waste 
repaired.*' 

oon^oentiy a more secure basis, at the same time that tlie 
motion of the joint as a hinge is perfect 

" This subject is touched upon in the Appendix, in treat¬ 
ing of the spine. We may here take a practical illustrafion. 
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Movable joints, I think, compose the curiosity of 
bones; but their union, even where no morion is intended 
or wanted, carries marks of mechanism and of mechanical 
wisdom. The teeth, esTOcially the front teeth, are one 
bone fixed in another, like a peg driven into a board. 
The sutures of the skull are like the edges of two saws 
clapped together in sucli a manner as that the teeth of 
one enter me intervals of the other. We have sometimes 
one bone lapping over another, and planed down at the 
edges i sometimes also the thin lamella of one bone re¬ 
ceived into a narrow furrow of another. In all which 
varieties we seem to discover the same design, viz., firm¬ 
ness of juncture without clumsiness in the seam. 

We have said that exercise is necessary to the perfecrion of 
a joint. Suppose the knee-joint to be inflamed: it is of 
course kept in perfect rest, because motion produces pain. 
This absolute rest, joined with inflammation, alters all the 
textures; the bone becomes light and spongy; the cartilage 
is absorbed; the ligaments which ought to hold the hones 
together become loose and relaxed; and what the surgeon 
calls consecutive dislocation may take place—that is, the 
bones will actually shift their place, from the defect of those 
attachments which ought to keep them together. Now, let 
us suppose the inflammation to have subsided; by due atten¬ 
tion all may be restored; and by no other mode than moving 
the joint—the only precaution necessary being, that it shall 
be moved with a <»re and gentleness corresponding to its 
weakened condition. By this simple means the ligaments 
will acquire firmness, the cartilages smoothness, and the 
syimyia, or lubriearing mucilage, will be again poured out i 
from all which we see, that in the living animal textures, 
wear and tear do not take place upon continued morion; 
but, on the contrary, that exercise is made the stimalus to 
improvement. All other proofr of design, as adjustment, 
relation, compensation, prospective contrivance, are weak in 
comparison with this. 
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CHAPTER IX. 

or TUX! MVSCjLSS. 

Mv8cx.x», with their tendons, are the instruments bpr 
which animal motion is performed. It will be our busi¬ 
ness to point out instances in which, and properties with 
respect to which, the disposition of these muscles is as 
strictly mechanics as that of the wires and strings of a 
puppet 

I. We may observe, what I believe is universal, an 
exact relation between the joint and the muscles which 
move it. Whatever motion the joint, by its mechanical 
construction, is capable of performing, that motion the 
annexed muscles,- by their position, are capable of pro¬ 
ducing. For example, if there be, as at the knee and 
elbow, a hinge-joint, capable of motion only in the same 
plane, the leaders, as they are called, t. e., the muscular 
tendons, are placed in directions parallel to the bone, so 
as, by the contraction or relaxation of the muscles to 
which they belong, to produce that motion and no other. 
If these joints were capable of a freer motion, there are 
no muscles to produce it. Whereas, at the shoulder and 
the hip, where the liall and socket joint allows by its con¬ 
struction of a rotatory or sweeping motion, tendons are 
placed in such a position, and pull in such a direction, as 
to produce the motion of which the joint admits. For 
instance, the sartorius or tailor’s muscle, rising from the 
spine, running diagonally across the thigh, and taking 
hold of the inside of the main bone of the leg a little be¬ 
low the knee, enables us, by its contraction, to throw one 
leg and thigh over the other, giving effect,,at the same 
time, to the ball and socket joint at the hip, and the 
hinge-joint at the knee. There is, as we have seen, a 
specific mechanism in the bones for the rotatory motions 
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of thfi hoad and hands: there is, also, in the oblique di¬ 
rection of the muscles belonging to them, a specific pro¬ 
vision for the putting of this mechanism of the bones 
into action. And mark the consent of uses: the oblique 
muscles w^d have been inefficient without that partieuW 
articulation; that particular articulation would have been 
lost without the oblique muscles. It may be proper, 
however, to observe, with respect to the head, al¬ 
though I think it does not vary tne case, that its oblique 
motions and inclinations are often motions in a diagonal 
produced by the joint action of muscles lying in straight 
(lirections. But whether the pull be single or combined, 
the articulation is always such as to be capable of obeying 
the action of the muscles. The oblique muscles attached 
to the head are likewise so disimsed as to be c^ble of 
steadying the felobe as well as of moving it. The head 
of a new-born infant is often obliged to be- filleted up. 
After death the head drops and rolls in every direction. 
So that it is by the equiiibre of the muscles, by tiie aid 
of a considerable and equipollent muscular force in con¬ 
stant exertion, tliat the head maintains its erect posture. 
The muscles here supply what would otherwise be a great 
defect in the articulation: for the joint in the neck, al¬ 
though admirably adapted to the motion of the heatl, is 
insufficient for its support. It is not only by the means 
of a most curious structure of the bones that a man tunis 
his head, but by virtue o’f an adjusted muscular power 
that he even holds it up. 

As another example of what we arc illustrating, viz., 
conformity of use between the bones and the muscles, it 
has been observed of the different vertebree, that their 
processes are exactly proportioned to the quantity of 
motion which the other bones allow of, and which the 
respective muscles are capable of producing. 

II. A muscle acts only by contraction. Its force is 
exerted in no other way. When the exertion ceases, it 
relaxes itself, that is, it returns by relaxation to its former 
state, but without energy.”* This is the nature of the 

•* Exadlently well as this is put, there is something more 
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muscular fibre; and being so, it is evident that the red* 
procal energetic motion of the limbs, by which we mean 
motion unth force in opposite directions, can only be 
produced by the instrumentality of opposite or antagonist 
muscles—of flexors and extensors answering to each 
other. For instance, the biceps and brachiaus intemus 
muscles placed in the front part of the upper arm, by 
their contraction, bend the elbow, and with such degree 
af force as the case requires or the strength admits of. 
The relaxation of these muscles after the eflbrt would 
merely let the fore-arm drop down. For the back stroke, 
therefore, and that the arm may not only bond at die elbow, 
but also extend and straighten itself with force, other 
muscles, the iongus and brevis brachialis extemus, and 
the anconteus, placed on the hinder part of the arms, by 
their contractile twitch, fetch back the forc-arm into a 
straight lino with the cubit, with no less force than that 
with which it was bent out of it. The same thing ob- 

admirable still in the condition of the muscular system. 
With respect to the support of the head, as mentioned in the 
preceding page, and the instance embraces, of course, the 
erect portion of the body as well as the equable poising of 
the head, the most extraordinary part of the phenomenon is 
this, that we are sensible of the slightest inclination of the 
body or of any member, although it would be difficult to say 
to what order of acknowledged sensations this belongs. Not 
only do we feel every degree of inclination from me per¬ 
pendicular in the poising of the body, but we act upon it 
with the most minpte correspondence of the muscles. The 
muscles are antagonists certainly, but there is a fine combin¬ 
ation and adjustment in their action, which is not illustrated 
by the two sawyers dividing a log of wood. The muscle 
having finished what we call its action or contraction, is not 
in the condition of a loose rope, but on the contrary there is 
always a perfect balance of action preserved between the 
extent of relaxation of the one class of muscles, and the con¬ 
traction of the other; and there is a tone in both by which 
the limb may be sustained in any posture that is willed. 
This subject is treated in the. Philosophical Transactions, 
and also in the Treatise on the Hand, under the head of the 
“ Muscular Sense.” 
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tains in all the limbs, and in every movable part of the 
body. A fin^r is not bent and straiehtoned without the 
contraction of two muscles taking place. It is evident, 
therefore, that the animal functions require that particular 
disposition of the muscles which we describe by the name 
of antagonist muscles. And the^ are accordingly so dis¬ 
posed. Every muscle is provided with an adversary. 
They act like two sawyers in a pit, by an opposite pull; 
and nothing, surely, can more strongly indicate design 
and attention to an end than their being thus stationed, 
than this collocation. The nature of the muscular fibre 
being what it is, the purposes of the animal could be 
answered by no other. And not only the capacity for 
motion, but tlie aspect and symmetry of the body is pre¬ 
served by the muscles being marshalled according to this 
order—e. g., the mouth is holden in the middle of the 
face, and its angles kept in a state of exact correspon¬ 
dency, by two muscles drawing against and balancing 
each other. In a hemiplegia, when the muscle on one 
side is weakened, the muscle on the other side draws the 
mouth awry. 

III. Another property of the muscles, which could 
only bo the result of care, is, their being almost univer¬ 
sally so disposed as not to obstruct or interfere with one 
another’s action. I know but one instance in which this 
impediment is perceived. We cannot easily swallow' 
whilst we gape. This, I understand, is owing to the 
muscles employed in the act of deglutition being so im¬ 
plicated with the muscles of the lower jaw, that whilst 
these last are contracted, the former cannot act with 
freedom. The obstruction is, in tliis instance, attended 
with little inconvenience ; but it shows what the eftect 
is where it does exist; and what loss of faculty there 
would, be if it were more frequent. Now, when we 
reflect upon the number of muscles, not fewer than four 
hundred and forty-six, in the human body, known and 
named,* how contiguous they lie to each other, in layers, 
as it were, over one another, crossing one another, some¬ 
times embedded in one another, sometimes perforating 
• Keill’s Anatomy, p. 295, ed. 3. 
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one another—an arrangement which leaves to each its 
liberty and its full play, must necessarily require medita¬ 
tion and counsel. 

IV. The folloddng is oftentimes the case with the 
muscles. Their action is wanted where their situation 
would be inconvenient. In which case the body of the 
muscle is placed in some commodious position at a dis¬ 
tance, and made to communicate with the point of action 
by slender strings or wires. If the muscles which move 
the fingers had been placed in the palm or back of the 
hand, they would have swelled that part to an awkward 
and clumsy thickness. The beauty, tlie proportions of 
the part, would have been destroyed. They are therefore 
disposed in the arm, and even up to the elbow, and act 
by long tendons strapped down at the wrist, and pa-ssing 
under the ligaments to the lingers, and to tlic joints of 
the fingers which they are severally to move. In like 
manner, the muscles which move the toes and many of 
the joints of the foot, how gracefully are they disposed 
in uie calf of the leg, instead of forming an unwieldy 
tumefaction in the foot itself! The observation may be 
repeated of the muscle w’hich draws the nictitating mem¬ 
brane over the eye. Its office is in the front of the eye; 
but its body is lodged in the back part of the globe, 
where it lies safe, and where it encumbers nothing. 

V. The great mechanical variety in the figure of the 
muscles may be thus stated. It appears to be a fixed 
law that the contraction of a muscle shall be towards its 
centre. Therefore the subject for mechanism on each 
occasion is, so to modify the figure and adjust the position 
of the muscle as to produce the motion required agreeably 
with this law. This can only be done by giving to difi. 
ferent muscles a diversity of configuration suited to their 
several offices, and to their situation with respect to the 
work which they have to perform. On which account 
we find them under a multiplicity of forms and attitudes; 
sometimes with double, sometimes with treble tendons, 
sometimes with none: sometimes one tendon to several 
muscles, at other times one muscle to several tendons. 
The shape of the organ is susceptible of an incalculable 
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vaiicty, whilst the original property of the muscle, the 
law and line of its contraction, remains tlio same, and is 
simple. Herein the. muscular system may be said to bear 
a perfect resemblance to our works of art. An artist 
does not alter the native quality of his materials, or their 
laws of action. He talti^ these as he finds them. His 
skill and ingenuity are employed in turning them, such 
as they are, to his account, by giving to llto parts of his 
machine a form and relation in which these unalterable 
properties may operate to the production of the effects 
injlii^d.^’ 

The ejaculations can never loo often bo repeated— 

•*Tn the figure of a muscle, mven in page 68, it may be 
observed that the tendons are on mffereut sides of the muscle. 



If we were to plan their arrangement it would ho thus. 
A is the tendiuous origin, and B the tendinous insertion ■ 
and the muscular fibres run obliquely between them. This 
obliquity of tlie, fibres is almost universal in the muscles of 
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How many things must go right for us to be an hour at 
ease! how many more for us to be vigorous and active! 
Yet vigour and activity are, in a vast plurality of in¬ 
stances, preserved in human bodies, notwithstoding that 
they depend ujjon so great a number of instruments 
of motion, and notwithstand^ that the defect or 
disorder sometimes of a very Small instriiment, of a 
single pair, for instance, out of the four hundr^ and 
forty-six muscles which are employed, may be at¬ 
tended with grievous inconveniency. There is piety 
and good sAise in the following observation take^Mt 
of the ‘ Religious Philosopher“ With mucb^|^ 
passion,” says this writer, “ as well as astonishmllWt 
the goodness of our loving Creator, have I considered 
tlic sad state of a certain gentleman, who, as to the rest, 
was in pretty good health, but only wanted the use of 
these two little muscles that serve to lift up the eyelids, 
and so had almost lost the use of his sight, being forced, 
as long as this defect lasted, to shove up his eyelids 
every moment with his own hands!” In general we may 

the limb, and the effect is very important. It needs no re¬ 
ference to mechanics to understand, that if we pull obliquely 
upon a weight we sacrifice a great deal of power. For what 
advantage, then, is power resigned in the muscle ? “If you 
wish to draw a thing towards any place with the lea.st force, 
you must pull directly in the line between the thing and the 
pUce .; bnt if you wish to draw it as quickly as possible, and 
do not regard the loss of force, you must pull it obliquely, 
by drawing it in two directions at once. Tie a string to a 
stone A, and draw it straight towards you at C with one 
hand; then make a loop on another string, and running the 
first tlirough it, draw one string in each liand at B B, not 
towards you, in the line A C, but sideways, till both strings 
arc stretched in a straight line: you will see how much 
swifter the stone moves than it did before when pulled 
straightforward. Now this is proved by mathematical rea¬ 
soning to be the necessary consequence of forces applied 
obliquely; there is a loss of power, but a great increase of 
velocity. The velocity is the thing required to be gained.”* 
* Preliminary Treatise on the Objects, Advantages, and 
Pleasures of Science by Lord Brougham. 
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remark in how small a degree those who enjoy the perfect 
use of their organs know the comprehensiveness of the 
blessing, the variety of their obligation. They perceive 
a result, but they think little of the multitude of concur¬ 
rences and rectitudes which go to form it. 

Besides these observations, which belong to the mus¬ 
cular organ as such, we may notice some advantages of 
structure which are more conspicuous in muscles of a cer¬ 
tain class or description than in others. Thus: 

I. The variety, quickness, and precision of which 
muscular motion is capable are seen, I think, in no part 
so remarkably as in the tongue. It is worth any man’s 
while to watch the agility of his tongue, the wonderful 
promptitude witli which it executes changes of position, 
and tne perfect exactness. Each syllable of articulated 
sound r^uires for its utterance a specific 'action of the 
tongue, and of the parts adjacent to it. The disposition 
and configuration of the mouth appertaining to every 
letter and word, is not only jieculiar, but, if nicely and 

accurately attended to, perceptible to the sight; inso¬ 
much, that curious persons have availed themselves of 
this circumstance to teach the deaf to speak, and to un¬ 
derstand what is said by others. In the same person, 
and after his habit of speaking is formed, one, and only 
one, position of the parts will produce a given articulate 
sound correctly. How instantaneously arc these positions 
assumed and dismissed! how numerous are the permuta¬ 
tions, how various, yet how infallible! Arbitrary and 
antic variety is not tlio thing we admire; but variety 
obeying a rule, conducing to an effect, and commensurate 
with exigencies infinitely diversified. I believe also that 
the anatomy of the tongue corresponds with these observ¬ 
ations upon its activity. The muscles of the tongue are 
so numerous, and so implicated with one another, that 
they cannot be traced by the nicest dissection; neverthe¬ 
less (which is a great perfection of the organ) neither the 

By the liberal employment of muscular power, quickness 
and variety of motion are obtained, and with the advantages 
which are so well described in the succeeding part of this 
chapter. 
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number, nor the complexity, nor what might seem to he 
the entanglement of its fibres, in anywise iinptxle its mo¬ 
tion, or render the determination or success of its eflbrU 
uncertain. 

I here entreat the reader’s permission to step a little 
out of my way, to consider the^rts of the mouth in some 
of their other properties. It has been said, and that by 
an eminent physiologist, that whenever nature attempts 
to work two or more jjurposcs by one instrument, ^e 
does both or all imperfectly. Is this true of the tongue 
regarded as an instrument of speech and of taste, or re¬ 
garded as an Instrument of speech, of taste, and of deglu¬ 
tition ? So much otherwise, that many persons, that is 
to say, nine hundred and ninety-nine persons out of a 
thousand, by the instrumentality of this One organ, talk, 
and taste, and swallow very well. In fact, the constant 
warmth and moisture of the tongue, the thinness of the 
skin, the papillae upon its surface, qualify this organ for 
its office of tasting, as much as its inextricable multiplicity 
of fibres do for the rapid movements which are necessary 
to spfeech. Animals which feed upon grass have their 
tongues covered with a perforated skin, so as to admit 
the dissolved food to the papillae underneath, which, in 
the meantime, remain defended from the rough action of 
the unbruised spiculae. 

There are brought together within the cavity of the 
mouth more distinct uses, and parts executing more dis¬ 
tinct offices, than I think can be found lying so near tO 
one another, or within the same comj)ass, in any other 
portion of the body: viz., teeth of different shape, first 
for cutting, secondly for grinding ; muscles, most arti¬ 
ficially disposed for carrying on the compound motion ot 
the lower jaw, half latcm and half vertical, by which the 
mill is worked : fountains of saliva, springing up in dif¬ 
ferent parts of the cavity for the moistening of the food, 
whilst the mastication is going on : glands, to fctwl the 
fountains; a muscular constriction of a very peculiar kind 
in the back part of the cavity, for the guiding of the pre- 
jiarcd aliment into its passage towards the stomach, and 
in many cases for carrying it along that passage; for. 
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although wc may imagine this to be done simply by the 
weight of the food itself, it in truth is not so, even in the 
upright posture of the human neck; and most evidently 
is not the case with quadrupeds—with a horse, for in¬ 
stance, in which, when pasturing, the food is thrust 
upward by muscular strength instead of descending of its 
own accoi’d. 

In the mean time, and within the same cavity, is going 
on another business, altogether different from what is 
here described—that of respiration and speech. In ad¬ 
dition, therefore, to all that has been mentioned, we 
have a passage opened from this cavity to the lungs, for 
the admission of air exclusively of every other substance : 
wc have muscles, some in the larynx, and witliout number 
in the tongue, tor the purpose of modulating that air in 
its passage, with a variety, a compass, and precision, of 
which 1:0 other musical instrument is capable. And lastly, 
which, in my opinion, crowns the whole as a piece of 
machinery, we have a specific contrivance for dividing 
the pneumatic part from the mechanical, and for pre¬ 
venting one set of actions interfering with the other. 
Where various functions are united, the difficulty is to 
guard against the inconveniences of a too great com¬ 
plexity. In no apparatus put together by art and. for the 
purposes of art, do I know such multifarious uses so aptly’ 
combined, as in the natural organization of the human 
mouth; or where the structure, compared with the uses, 
is so simple. The mouth, with all these intentions to 
serve, is a single cavity; is one machine; with its parts 
neither crowded nor confused, and each unembarrassed 
by the rest-: each at least at liberty in a degree sufficient 
for the end to be attained. If wc cannot cat and sing at 
the same moment, we can cat one moment and sing the 
next: tlie respiration proceeding freely all the while. 

There is one case, however, of this double office, and 
tliat of the earliest necessity, which the mouth alone 
could not perform; and that is, carrjiing on together the 
two actions of sucking and breathing. Another route 
tlicrefore is opened for the air—namely, through the 
nose—^which lets the breath pass backward and forward, 

I. Y 
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whilst the lips, in the act of sucking, are necessarilv shut 
close upon the body from which the nutriment is drawn. 
This is a circumstance which always appeared to me 
worthy of notice. The nose w'ould have been necessary, 
although it had not been tlie organ of smelling. The 
making it the seat of a sense was superadding a new use 
to a part already wanted ; was takihg a wise advantage 
of an antecedent and a constitutional necessity.®' 

But to return to that which is the proper subject of the 
present section—the celerity and jirecision of muscular 
motion. These qualities may be particularly observed 
in the execution of many .species of instrumental music, 

When our author describes the variety of functions 
performed by the mouth and tongue, he is in admiration at 
the simplicity of the instrument. But this'is only an appa¬ 
rent simplicity; the complexity of structure is concealed. 
Indeed, it has been this very consideration which led to the 
new investigations into the nervous system. Without en¬ 
tering far into this subject, we take the tongue in illustra¬ 
tion. It is a fine organ of touch : it is the scat of the.scnsc 
of taste: it is necessary to deglutition: its modulations are 
infinite in speech; but the rea.son of a body so simple in its 
outward fonn being capable of performing offices apparently 
so discordant, is visible only to the anatomist, who traces 
the nerves into this organ. Then he discovers, besides the 
neiwe proceeding from the papilla; of the tongue to the scu- 
sorium, tliat tlicre are nerves of volition governing the mus¬ 
cles of the tongue. In addition to these, there is a nerve 
which regulates the action of swallowing, and which com¬ 
bines the motions of the gullet with those of the tongue; and 
in the same manner another nerve, tending to the organ of 
voice in the larynx, branches otf to the tongue,’ and asso- 
eiates it with the organ of the voice, so as to produce articu¬ 
late language: these nervous cords are the true organisation 
by which one member, simple in its exterior form, has a 
complexity in its internal relations. And thus it is, that in 
many instances organs which are apparently simpl<>, and 
through which we perform many offices so easily that wo 
think not at all of what is necessary to their execution, have 
yet internally, and to the eye of the anatomist, p thousand 
minute circumstances or relations on which the perfection 
of their action depends. 
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in wliieh the changes produced by the band of the 
musician are exceedingly rapid; are exactly mca.«Hrcd, 
even when most minute; and displajr, on the |iart of the 
muscles, an oliedicnce of action alike wonderful for its 
quickness and its correctness. 

Or let a jierson only observe his own hand whilst he 
is writing; the number of muscles which are brought to 
bear uj)ou the pen ; how the joint and adjusted operation 
of several tendons is concerned in every stroke, yet that 
five hundred sucli strokes are drawn in a minute. Not 
a letter can be turned without more than one, or two, or 
three tendinous contractions, definite, imth as to the 
choice ^f the tendon, and as to the space through which 
the contraction movesyet how currently does the work 
proceed I and tvhen we look at it, how faithful have the 
muscles been to their duty—how true to the order which 
endeavour or habit hath inculcated! For let it be re¬ 
membered, that, whilst a man’s hand-writing is the same, 
an exactitude of order is preserved, whether he write 
well or ill. These two instances of music and writing 
show' not only the quickness and precision of muscular 
action, but the docility. 

II. Ilcgarding: the [tarticidar configuration of mii.eclcs, 
sjMncter or circular muscles appear to ^ admirable 
pieces of mechanism. It is the muscular jtower most 
happily applied ; the same cpiality of the muscular sub¬ 
stance, but under a new modification, 'riie circular 
disposition of the fibres is strictly mechanical; but, 
though the most mechanical, is not the only thing in 
sphincters which deserves our notice. The regulated 
degree of eontraetilo force with which they are endowed, 
sufficient for retention, yet vincible when requisite, 
together with their ordinary state of actual contraction, 
by means of which their dependence upon the will is 
not constant but occasional, gives to them a constitution 
of which the conveniency is inestimable. This their 
semivoluntary character is exactly such as suits with the 
wants and functions of the animal. 

III. We may also, uiion tho subject of muscles, 
observe, tliut many of our most, imjiortant actions are 
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achieved by the combined help of different muscles. 
Frequently, a diagonal motion is produced by the con¬ 
traction of tendons pulling in the direction of the sides 
of the parallelogram. This is the case, as hath been 
already noticed, with some of the oblique nutations of 
the head. Sometimes the number of co-^_rating mus¬ 
cles is very great. Dr. Nicuentyt, in the Leipsic Trans¬ 
actions, reckons up a hundred muscles that are employed 
every time we breathe; yet we take in, or let out, our 
breath, without reflecting what a work is thereby per¬ 
formed ; what an apparatus is laid in of instruments for 
the service, and how many such contribute their assist¬ 
ance to the eliect. Breathing with case is a Weeing of 
every moment; yet of all others it is that which we 
possess with the least consciousness. A man in an 
asthma is the only man who knows how to estimate it. 

IV. Mr. Home has observed,* that the most im- 
)Kirtant and the most delicate actions arc performed in 
the body by the smallest muscles; and he mentions, as 
his examples, the muscles which have been discovered 
in the ins of the eye, and the drum of the ear. The 
tenuity of these muscles is astonishing; they are micro- 
seopic hairs; must bo magnified to be visible j yet are 
they real elective muscles: and nut only such, but the 



fllte figure l»(*re represents the action of the biceps muscle whidi lies 
on the arm, anti is inserted upon the radius of tlie fore-tm in »uit*ining 
a. weight in the hand.] 


Phil. Trans, part i. 1800, p. 8 . 
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crandcst and most precious of our faculties, sight and 
nearing, depend upon their health and action. 

V. The muscles act in the limbs with what is called 
a mechanical disadvantage. The muscle at the shoulder, 
by which the arm is raised, is fixed nearly in the same 
manner as the load is fixed upon a steelyard, within a 
lew decimals, wo will say, of an inch from the centre 
upon which the steelyard turns. In this situation we 
find that a very heavy draught is no more than sufficient 
to countervail the force of a small lead plummet, placed 
upon the long arm of the stcelyaril, at the distance of 
ircrhaps fifteen or twenty inches from the centre and on 
the other side of it. And this is the disadvantage which 
is meant; and an absolute disadvantage, no doubt, it would 
be, if the object were to spare the force of muscular con¬ 
traction. But observe low conducive is this constitution 
to animal conveniency. Mechanism has always in view 
one or other of these two purposes—either to move a 
great weight slowly, and through a small space, or to 
move a light weight rapidly, through a considerable 
sweep. For the former of those pur|K>scs, a different 
s|)ecics of lever, and a different collocation of tlie muscles, 
might be better than the present; but for the second, the 
present structure is the true one. Now so it hap|)ens, 
that the second, and not the first, is that whicli the 
occasions of animal life principally call for. In what 
concerns the human bofly, it is of much more conse¬ 
quence to any man to be able to carry his hand to Iiis 
head with due expedition, than it would bo to have the 
power of raising from the ground a heavier load (of two 
or throe more hundred weight, we will suppose) than he 
can lift at present. 

This last is a faculty which on some extraordinary 
occasions he may desire to jiossess; but the other is what 
he wants and uses every hour or minute. In like man¬ 
ner, a husbandman or a gardener will do more execu¬ 
tion, by being able to tarry his scythe, his rake, or his 
flail, with a sufficient dispatch through a sufficient space, 
than if, with greater strength, his motions were pro- 
jiortionably more confined and slow. It is the same 
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with a mechanic in the use of his tools: It is the same 
also with other animals in the use of their limbs. In 
general, the vivacity of their motions would be ill ex¬ 
changed for greater force under a clumsier structure. 

We have offered our observations upon the structure 
of muscles in general; we have also noticed certain 
species of muscles; but there are also single ijmscles 
which bear marks of mechanical contrivance appropri¬ 
ate as well as {(articular. Out of many instances of this 
kind wc select the following:— 

1. Of muscular actions, even of those which are well 
understood, some of the most curious are inca{(able of 
popular ex|)lanation; at least, without the aid of plates 
and figures. This is in a great measure the case with a 
very familiar but, at the same ^me, a very cpm|jlicated 
motion, that of the fojcer jaw; and with the muscular 
structure by which it is produced. One of the muscles 
concerned may, however, be described in such a manner 
as to be, I think, sufficiently comprehended for our pre¬ 
sent purimsc. The problem is to pull the lower jaw 
(luwn. The obvious method should seem to be, to place 
a straight muscle—viz., to fix a string from the chin to 
the breast, the contraction of which would 0 {)cn the 
mouth, and produce the motion required at once. Hut 
it is evident that the form and liberty of the neck forbid 
a muscle being laid in such a position; and that, con¬ 
sistently with the {(reservation of this form, the motion 
which wc want must be ettectuated by some muscular 
mechanism dis|(osed farther back in the jaw. The me¬ 
chanism adopted is as follows:—A certain muscle, called 
the digastric, rises on the side of the face, consider¬ 
ably above the insertion of the lower jaw, and comes 
down, t(eing converted in its progress into a round ten¬ 
don. Now it is manifest that the tendon, whilst .it {lur- 
sues a direction descemling towards the jaw, must, by its 
contraction, pull the jaw up instead of down. What 
then was to be done ? This, wc find, is done: The. 
descending tendon, when it is got low enough, is (lassed 
through a loop, or ring, or {lulley, in the os hyoidcs, 
and then made to ascend ; and having thus changed its 
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line of direction, is inserted into the inner part of the 
chin: by which device, viz., the turn at the loop, the 
action of the muscle (which in all muscles is contraction) 
that before would have pulled the jaw up, now as neces¬ 
sarily draws it down. “ The mouth,” says Heister, “ is 
opened by means of this trochlea in a most wonderful 
and elegant manner.” 

II. What contrivance can be more mechanical than 
the following, viz., a slit in one tendon to let another 
tendon pass through it ? This structure is found in the 
tendons which move the toes and fingers. The long 
tendon, as it is called, in the foot, which bends the first 
joim of the toe, passes through the short tendon which 
bends the second joint, which course allows to the sinew 
more liberty, and a more commodious action than it 
would otherwise have Ireen capable of exerting.* There 
is nothing, I believe, in a silk or cotton mill, in the belts, 
or straps, or rojres, by which niOliOll is COUiniUnicated 
irom one part of the mai:hino to another, that is more 
artificial, or more evidently so, than t\\\a mrforafion. 

III. The next circumstance which I shall mention 
under this head of nniscuhir arrangement is so decisive a’ 
mark of intention, that it always ajrpcared to me to su- 
j/ersede, in some measure, the necessity of seeking for 
any other observation upon the subject; and that cir¬ 
cumstance is, the tendons which pass from the leg to the 
foot, being bound down by a ligament to the ankle. 
The foot is placed at a considerable angle with the leg. 
It is manifest, therefore, that flexible strings, ))assing 
along the interior of the angle, if left to themselves, 
would, when stretched, start from it. The obvious pre¬ 
ventive is to tie them down. And this is done in fact. 
Across the instep, or rather just above it, the anatomist 
finds a strong ligament, under which the tendons pass to 
the foot. The effect of the ligament as a bandage can 
be made evident to the senses ; for if it be cut, the ten¬ 
dons start up. The simplicity, yet the clearness of this 
contrivance, its exact resemblance to established rc- 


* dies. Anat. p. 119 . 
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sources of art, place it amonnt the most indubitable 
manifestations of design with which we are acquainted. 

There is also a further Pse to bo made of the present 
example, and that is, as it precisely contradicts the 
opinion that the parts of animals niay_ have been all 
formed by what is called appetency, i. e., endeavour 
perpetuated and imperceptibly working its effect through 
an incalculable scries of generations. We have here no 
endeavour, but the reverse of it—a constant reniteucy 
and reluctance. The endeavour is all the other way. 
The pressure of the ligament constrains the tendons j 
the tendons re-act upon the pressure of the ligament. 
It is impossible that the ligament should ever have Ifien 
generated by the exercise of the tendon, or in the com-se of 
that exercise, forasmuch as the ibreo of the tendon per- 
pendicolarly resists the fibre which confines it, and is con¬ 
stantly endeavouring, not to form, but to rupture and 
displace, the threads of which the ligament is composed. 

Keill has reckoned up in the human body four hundred 
and forty-six muscles, dissectibl^and deseri liable; and 
hath assigned a use to every one of the number. This 
cannot be all imagination. 

IMshop Wilkins hath observed from Galen, that there 
are at least ten several qualifications to be attended to in 
each particular muscle—viz., its proper figure; its just 
magnitude; its fulcrum; its point of action, supposing 
the figure to be fixed; its collocation with respect to its 
two ends, the upper and the lower; the place; the po¬ 
sition of the wiiolc muscle; the introduction into it of 
nerves, arteries, veins. How are tilings including so 
many adjustments to bo made; or when made, how arc 
th^ to be put together, without intelligence ? 

I have sometimes wondered why wo are not struck 
with mechanism in animal bodies as readily and as 
strongly as we are struck with it, at first sight, in a 
watch or a mill. One reason of the difference may be, 
that animal bodies arc, in a great measure, made up of 
soft flabby substances, such as muscles and membranes; 
whereas we have been accustomed to trace mechanism in 
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sharp lines, in the confipiration of hard materials, in the 
moulding, chiseling, and filing into shap^ of such articles 
as metals or \food. There is something therefore of 
habit in the case; but it is sufiSciently evident that there 
can be no proper reason for any distinction of the sort. 
Mechanism may be displayed in the one kind of sub¬ 
stance as well as in the other. 

Although the few instances we have selected, even as 
they stand in our description, are nothing short, [jcrhaps, 
of logical proofs of design, yet it must not be forgotten, 
that, in every part of anatomy, description is a poor sub¬ 
stitute for inspection. It is well said by an able anato¬ 
mist,* and said in reference to the very part of the sub¬ 
ject which we have been treating’of:—“ Imperfecta hmc 
musculonim descriptio non minus arida est Icgcntibus 

qukm inspectantibus fuerit jucunda corundem pncjia- 
ratio. Elcgantissima enim mechanic's artificia, creber- 
rim& in illis obvia, verbis notmisi obscurd exprimuntiir: 
carnium autem ductu, tendinum colore^ insertionum pro- 
{lortionc, et trochlearium distributione, oculis exposita, 
omnem superant admirfctionem.” 

* Steno, in Bias. Anat. Animal, p. A c. 4. 
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CHAPTER X. 


OF THE VESSELS OP AKIMAL BODIES, 



friie figure represents the heart an«l great bloo<l‘Ve&sols, and may 
ron%’ey some idea of the circulation of Uie hlood. We understaml A tx> 
be tlie great vein returning the blood from the body; U tlie right amua 
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or auricle. From this caTity of the heart the blood is earrieil into C, tlie 
ventricle; and from this ventricle Uie pulmonary artery goes oJT. 'fliis 
great artery-of the lungs is for U>e conveyance of the blo^ whidi is re¬ 
turned from Ute Irady into the lungs. Now the great vein A, tlie auricle 
II, tlie ventricle C, and the pulmonary artery D D, belong to the right 
side of the heart $ or, to take a more important distinction, they convey 
dark-coloured blood, which Is untit for the uses of tlie system. Hut when 
this blood reaches the lungs, and is exposed to the atmosphere we 
brcatlie, it throws orf the carbon, become bright in colour, and is called 
arterial blood. It returns to the heart, not to tlie cavities which we have 
eimmeratetl, but by the veins of the lungs to the other side of the heart, 
the left—that is, to another auricle and another ventricle. From this 
left ventricle there ascends the aorta, the great artery of the body, K L. 
I'hw great vessel conveys the blood to every part that has life. From all 
the parts of tlie body the blood 1$ gathered again by tho extxcmillus of 
the veins, and so retHtns to tlie point of the auricle from which we began 
to trace it. Tliis sliort preface may make the oliservations of die author 
easily intelligible.] 

Tiik circulation of the bh>od throiijrh the bodies of men 
and quadrupeds, and the apparatus by which it is carried 
on, compose a system, and testify a (.-cntrivancc, perhaps 
the best iinderetood of any part of tlie animal frame. 
The lymphatic system, or the nervous system, may 
b(5 morn subtle and intricate—nay, it is jmssible thatiii 
their structure they may bo even more artificial than 
the sanguiferous—hut we do not know so much about 
them. 

'J'he utility of the circulation of the blood I assume as 
an acknowledged point. One grand purpose is pluiidy 
answered by it—the distributing to every part, every ex- 
tr(?mity, every nook and comer of the body, the noiirish- 
iiicnt which is received into it by one aperture. What 
enters at the mouth finds its way to the fingers’ ends. 
A more difficult mechanical problem could hardly, I 
think, be proposed, than to discover a method of con¬ 
stantly repairing the waste, and of supplying an aciecssion 
of substance to every part of a complicated machine at 
the same time.'” 

This system presents itself under two views: first, the 

” We must refer our reader to the dissertation in the 
Appendix, on the circulation of the hhaid and its uses. 



122 


NATORAI, THEOLOGY. 


disposition of the blood-vessels, t. e., the laying of the 
pipes j and, secondly, the construction of the engine at 
the centre, viz., the heart, for driving the blood through 
them. 

I. The disposition of the blood-vessels, as far as re¬ 
gards the supply of the body, is like that of the water- 
pipes in a city, viz., large and main trunks branching off 
by smaller pipes (and these again by still narrower tubes) 
in every direction and towards every part in which the 
fluid which they convey can be wanted. So far the 
water-pipes which serve a town may represent the ves¬ 
sels which carry the blood from the heart. But there is 
another thing necessary to the blood, which is not 
wanted for the water; and that is, the‘carrying of it 
back again to its source. For this office, a reversed sys¬ 
tem of vessel* is prepared, which, uniting at their extre¬ 
mities with the extremities of the first system, collects 
the divided and subdivided streamlets, first by capillary 
ramifications into larger branches, secondly, by these 
branches into trunks; and thus returns the blood (almost 
exactly inverting the order in which it went out) to the 
fountain whence its motion proceeded. All which is 
evident mechanism. 

The body, therefore, contains two systems of blood¬ 
vessels, arteries and veins. Between the constitution of 
the systems there arc also two differences, suited to the 
functions which the systems have to execute. The blood, 
in going out, passing always from wider into narrower 
tubes; and, in coming back, from nan-ower into wider, 
it is evident that the impulse and pressure upon the sides 
of the blood-vessel will oe much greater in one case than 
the other. Accordingly, the arteries which carry out the 
blood are formed of much tougher and stronger coats 
than the veins which bring it back. That is one differ¬ 
ence : the other is still more artificial, or, if I may so 
speak, indicates still more clearly tiic care and anxiety of 
the artificer. Forasmuch as, in the arteries, by reason of the 
greater force with which the blood is urged along them, 
a wound or rupture would be more dangerous than in the 
veins, tiiese vessels arc defended from injury, not only by 
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their texture, but by their situation, and by every advan¬ 
tage of situation which can be given to them. They aro 
buried in sinuses, or they creep along grooves made for 
them in^the bones; for instance, the under edge of the 
ribs is sloped and furrowed solely for the passage of 
these vessek. Sometimes they proceed in channels, 
protected by stout parapets on each side, which last de¬ 
scription is remarkable in the bones of the lingers, these 
being hollowed out, on the under-side, like a scoop, and 
with such a concaiity, that the finger may be cut across 
to the bone, without hurting the artery whicli runs along 
it. At other times, the arteries pass in canals wrought 
in the substance, and in the very middle of the SubstancCj 
of the bone. This takes place in the lower jaw; and is 
found avhere there would, otherwise, be danger of com¬ 
pression by sudden curvature. All this care is wonder¬ 
ful, yet not more than what the importance of the case 
required. To those who venture their fives in a ship, it 
has been often said, that there is only an inch-board be¬ 
tween them and death ; but in tiio body itself, especially 
in the arterial system, there is, in many parts, only a 
membrane, a skin, a tliread. For which reason, this 
system lies deep under the integuments; whereas the 
veins, in which the mischief that ensues from injuring 
the coats is much less, lie in general above the arteries ; 
come nearer to the surface; arc more exposed. 

It may be further oViserved concerning the tw'O sys¬ 
tems taken together, that though the arterial, with its 
trunk and branches and small twigs, may be imagined 
to issue or proceed—in other words, to grow from the 
heart, like a plant from its root, or the fibres of a leaf 
from its fbot-sfalk (which however, were it so, would be 
only to resolve one mechanism into another); yet the 
venal, the returning'system, can never be formed in this 
manner. The arteries might go on shooting out from 
their extremities—c., lengthening and subdividing iii- 
delinitcly; but an inverted system, continually uniting its 
streams, instead of dividing, and thus carrying back whut 
the other system carried out, could not be rcl'errcd to 
the same process. 
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II. The next thing to te considered is the engine 
which works this machinery—viz., the heart. For our 
])ur[) 08 a it is unnecessary to ascertain the jirinciple upon 
which the heart acts. Whether it be imtatioii excited 
by the contact of the blood, by the influx of the nervous 
fluid, or whatever else be the cause of its motion, it is 
something which is capable of producing, in a living 
muscular fibre, reciprocal contraction and relaxation. 
This is the power we have to work with ; and the in¬ 
quiry is, how this power is applied in the instance before 
ns. There is provided, in the central ])art of the body, 
a hollow muscle, invested with spiral fibres, running in 
both directions, the layers intersecting one another; in 
some animals, however, appearing to be semicircular 
rather than spiral. By the ronti'action of thesesfibres, 
the sides of the muscular cavities are necessarily squeezed 
together, so as to force out from them any fluid which 
they may at that time contain: by the relaxation of the 
same fibres, the cavities are in their turn dilated, and, 
of course, prepared to admit every fluid which may Ite 
jx)ured into them. Into these cavities arc inserted the 
great trunks, both of the arteries which carry out the 
blood, and of the veins which bring it back. This is n 
general account of the apparatus; and the simitlcst idea 
of its' action is, that by each contraction a jMjrtion ot 
blood is forced by a syringe into the arteries; and, at 
each dilatation, an equal portion is received from the veins. 
This produces, at each pulse, a motion, and change in 
the mass of blood, to the amount of what the cavity con¬ 
tains, which in a full-grown human heart 1 understand 
is about an ounce, or two table-sjioons full. IIow (luiekly 
these changes swxieed one another, and by this succes¬ 
sion how suflicicrit they are to support a stream or cir¬ 
culation throughout the system, may be understood by 
the following computation, abridged from Kcill’s Aiui- 
tomy, p. 117, ed. 3 : “ Each •ventricle will at least con¬ 
tain one ounce of blood. The heart contracts four 
thousand times in one hour: from which it follows, that 
there pass through the heart, every hour, four thousand 
ounces, or three hundred and fifty pounds of blooil. 
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Now the whole mass of blood is said to be about tvventr- 
fivo pounds : so that a quantity of blood, equal to tho 
whole mass of blood, pa^s througli the heart fourteen 
times im one hour, which is about once in every four 
minutes." 

Consider what an affair this is, when we come to very 
large animals. The aorta of a whale is larger in the 
bore than the main pijx! of the water-works at London 
Bridge j and the water roaring in its passage through 
that pipe is inferior, in impetus and velocity, to the 
blood gushing from the whale’s heart. Hear Dr. 
Hunter’s account of the dissection of a whale: “The 
aorta measured a loot diameter. Ten or fifteen gallons 
of blood ara thrown out of the heart at a stroke with an 
immense vBocity, through a tube of a foot diameter. 
The whole idea fills the mind with vpondor.’’t 

Tho account which wo have here stated, of the injec¬ 
tion of blood into the arteries by the contraction, and of 
the corresponding reception of it from the veins by the 
dilatation, of the cavities of tho heart, and of the circula¬ 
tion being thereby maintained through the blood-vesseb 
of the body, is true, but ini]>crlect. The heart performs 
this office, but it is in conjunction with another of equal 
curiosity and importance. It was necessary that the blood 
should be successively brought into contact, or contiguity, 
or proximity with the air, I do not know that the che¬ 
mical reason, upon which this necessity is founded, lial 
been yet sufficiently explored. It seems to be made a|)- 
jiear, that tho atmosphere which wc breathe is a mixture 
of two Kinds of air: one pure and vital, tho other, for 
the purposes of life, elfcte, foul, and noxious that when 
we have drawn in our breath tlie blood in the lungs im¬ 
bibes from the air thus brought into contiguity with it a 
portion of its pure ingredient, and at the same time gives 

•“ The atmosphere contains, in every 100 parts, of oxygen 
21 parts; nitrogen or azote, 79 parts; carbonic acid gas, a 
fractional part. 

t Dr. Hunter’s Account of the Dissection of a Whale— 
(Phil. Trans.) 
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out the effete or corrupt air which it contained, and 
which is carried away, along with the halitus, every time 
we expire. At least, by comparing the air which is 
breathed from the lungs with the air which enters the 
lungs, it is found to have lost some of its pure part, and 
to have brought away with it an addition of its impure 
part. Whether these experiments satisfy the (Question as 
to the need which the blood stands in of being visited 
by continual accesses of air, is not for us to inquire into, 
nor material to our argument: it is sufficient to know, 
that, in the constitution of most animals, such a neces¬ 
sity exists, and that the air, by some moans or other, 
must be introduced into a near communication with the 
blood, The lungs of animals are coi^ructed for 
this purpose. They consist of blood-vessms and air- 
vessels, lying close to each other; and whenever there is 
a branch of the trachea or windpipe, there is a branch 
accompanying it of the vein and artery, and the air-vessel 
is always in the middle betw'Cen the blood-vessels.* The 
internal surface of these vessels, upon which the appli¬ 
cation of the air to tho blood depends, would, if collected 
and expanded, be, in a man, equal to a superficies of fif- 

•r The most simple view, and the best supported, is this— 
tliat the dark venous blood which is returning from the cir¬ 
culation through the body is loaded with carbon. When it 
is carried to the right side of the heart, and from that into 
the Inngs, the branches of the pulmonary artery arc distri¬ 
buted in great minuteness on cells infinite in number. These 
cells communicate with the extreme branches of the wind 
pipe; and as the atmosphere is received into these cells, the 
circulating blood comes to be exposed to its infiuence; for 
neither the coats of the minute vessels which contain the 
blood, nor the fine membrane of the cells which contain the 
air, pi-eveiits the influence of the atmosphere upon the blood. 
The carbon of the blood meeting the oxygen in the atmos¬ 
phere, forms carbonic acid gas; and the air expelled in ex¬ 
piration, thus loaded, carries away, of course, a portion of 
moisture by exhalation. (See the dissertation entitled—On 
the Circulation. Appendix.) 

• Keill’s Anatomy, p. 121. 



['Pi*' n^jure rcprosoiifs tin* f.\vct siflps (ff rt»« lu‘«rt. sop'irated ; that to the 
loft of the flguw, hat on tin* right aide of the hoily, containing the venout 
blood which must pass through tho lungs to seire tiie pnrposf's of tlit» 
economy; and tliat on the left side confAining arterial blood, which is 
sent out Into the body, Man, and all animals of warm blood, have the 
whole mssa of blood passing tlirough tlie lungs, and a iloublc heart, as 
here represented, each oon.Histing of a vein, an auricle, a ventricle, and 
an artery. 'Hie arrows ix>int out the courjc of the circulation.} 
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tccn feet square. Now, in order to give the blood in id 
course the benefit of this organization (and this is the 
part of the subject with which we are chiefly concerned), 
the following operation takes place. As soon as the 
blood is receivea by the heart from the veins of the body, 
and before that is sent out again into its arteries, it is 
carried, by the force of the contraction ot' the heart, and 
by means of a separate and supplementary artery, to the 
lungs, and made to enter the rebels of the lungs; from 
which, after it has undergone the action, whatever it be, 
of that viscus, it is brou^t back by a large vein once 
more to the heart, in order, when thus concocted and pre- 
rared, to be thence distributed anew into the system. 
This assigns to the heart a double office. The pulmonary 
circulation is a system within a system; and one action 
of the heart is the drigin of both. 

For this complicated function four cavities become ne¬ 
cessary, and four are accordingly provided: two called 
ventricles, which send out the blood, viz., one into the 
lungs, in the first instance; the other into the mass, after 
it has returned from the lungs; two others also, called 
auricles, which receive the blood from the veins, viz., 
one, as it comes immediately from the body; the other, 
as the same blood comes a second time after its circula¬ 
tion through the lungs. So that there are two receiving 
cavities, and two forcing cavities. The structure of the 
heart has reference to the lungs ; for without the lungs, 
one of each would have been sufficient. The translation 
of the blood in the heart itself is after this manner. The 
receiving cavities respectively communicate with the 
forcing cavities, and, by their contraction, unload the re¬ 
ceived blood into them. The forcing cavities, when it is 
their turn to contract, compel the same blood into the 
mouths of the arteries. 

The account hero given will not convey to a reader 
ignorant of anatomy any thing like an accurate notion of 
the form, action, or use of the parts (nor can any short 
and {Xtpular account do this) ; but it is abundantly suf¬ 
ficient to testify contrivance; and although imi)erfcct, 
being true as far as it goes, may be relied upon for the 
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only purpose for which we offer it—the purpose of this 
conclusion; 

“ The wisdom of the Creator,” saith Hamburgher, 
“ is in nothing seen more gloriously than in the heart.” 
And how well doth it execute its office 1 An anatomist, 
who understood the structure of the heart, might say be¬ 
forehand that it would play; but hd would expect, I 
think, from the complexity of its mechanism, and the de¬ 
licacy of many of its mrts, that it should always bo liable 
to dcmngement, or that it would soon work itself out. 
Yet shall this wonderful machine go, night and day, for 
eighty years together, at the rate of a hundred thousand 
strokes every twenty-four hours, having, at every stroke, 
a great resistance to overcome; and shall continue this 
action for this length of time, without disorder and with- 
out weariness! 



'This figure >h-ni assist the explanation the following pages. It pia* 
tents a section of the ventricle and tlie artery. Suppose that tits blood 
enten in tlie direction of the arrow, it passes between two valves, of ^^ery 
partlcubtr construction. They ore of a triangular ^ape, and held out by 
little cords, wnicn are called the cordoftendinea. Thesecotds are attached 
to muscles, which, from their appearance, are called eolumrug camea 
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•nd tliese ftbres are continuous witli the fibrous substance of the heart 
itself. Now when the ventricle is distended with blood, tlie ^ alvcs are 
drawn by their tendons In such a manner as almost to close tlie orifice ; 
and certainly so to dispose them, that the instant the blood takes a direc¬ 
tion backward into the vein by the contraction of tlie ventricle, they fall 
together, and like a flood-gate atop the current in that direction. Were 
there no corda tendinea or columns camecB, th^ valv^ would be floated 
back into the auricle, and lose their office. But the most admirable pkrt 
of the contrivance is, that the edumnee cornea receiving the same impulse 
to contract as tlie walls of the heart itself, act at the same instant \vi^ it; 
and by contracting in proportion as the wnlls approach each other, diey 
hold the margins of ^e valves like the leeclios of a sail when bagged by 
Uie wind. 'Hie blood being prevented passing backward is u^ed into 
the gn^at artery still in the direction of the arrow. And now it will be 
observed that the artery must be dilated when the lieart contracts. And 
the artery itself being both elastic and muscular, reacting upon tills im¬ 
pulse, it will contract while tlie ventricle is dilating. Tlic bloo<l would 
fall lta<*k from the great artery into the ventricle, were it not again pre¬ 
vented by the mechanical intervention of valves, a represents the semi¬ 
lunar valve of tlie aorta at the root of tliat great artery; and it is a sur- 

C ising thing to see bow oflices so nearly alike are perfornieil by a 
echanism entirely different. ITiis valve consists of three little bugs, 
which are driven up by tlie force of the blood in the natural course of tlie 
circulation; but when, by the action of the aorta, the blood makes a 
mot ion liockwards, it fills tliese three little bags, and they fall together, 
and prevent the blood flowing back into the heart.] 


But further: from the account which has been given 
of tlic mechanism of the heart, it is evident that it must 
require the interposition of valves; that the success in¬ 
deed of its action must dc))cnd upon these; for when any¬ 
one of its cavities contracts, the necessary tendency of the 
force will be to drive the enclosed blood, not only into 

the mouth of the artery where it ought to go, hut also 

back again into the mouth of the vein from which it 
flowed. In like manner, when by the relaxation of the 
fibres the same cavity is dilated, the blood would not 
only run into it from the vein, which was the course in- 
teniled, but back from the artery, through which it ought 
to be moving forward. The way of ])revcnting a reflux 
of the fluid, in both these cases, is to fix valves, which, 
like flood-gates, may open a way to the stream in one di¬ 
rection, and slmt uj) the jrassage against it in another. 
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The heart,.constituted as it is, can no more work without 
valves than a pump can. When the piston descends in 
a pump, if it were not for the stoppage by the valve be¬ 
neath, the motion would only thrust down the water 
which it had before drawn up. A similar consequence 
would frustrate the action of the heart. Valves, there¬ 
fore, properly disposed, i. e., properly with respect to the 
course of the blood which it is necessary to promote, are 
essential to the con&ivance. And valves so disposed are 
accordinyly provided. A valve is placed in the commu¬ 
nication between each auricle and its ventricle, lest, when 
the ventricle contracts, part of the blood should get back 
again into the auricle, instead of the whole entcringi 
as it ought to do, the mouth of the artery. A valve 
is also fixed at the mouth of each of the great arteries 
which take the blood from the heart; leaving the pas¬ 
sage free, so long as the blood holds its projier course 
forward ; closing it, whenever the blood, in constuiucnce 
of the rcla.xation of the vcntticle, would attenipt to 
flow back. There is some variety in the construction 
of these valves, though all the valves of the body act 
nearly upon the same principle, and are destined to 
the same use. In general they consist of a thin mcra- 
brane, lying close to the side of the vessel, and conse¬ 
quently allowing an open jtassage while the stream runs 
one way, but thrust out from the side by the fluid getting 
behind it, and op|)Osing the pas.sagc ot the blood when 
it would flow the other way. Where more than one uieiii- 
brane is employed, the different membranes only com- 
jtoso'one valve. Their joint action fulfils the office of a 
valve: for instance ; over tlie entrance of the right au¬ 
ricle of the heart into the right ventricle, three of these 
skins or membranes are fixed, of a triangular figure, the 
bases of the triangles fastened to the flesh ; the sides and 
summits loose; but, though loose, connected by threads 
of a determinate length, with certain small fleshy j)ro- 
mincnccs adjoining. The eft'cet of this conslruetion is 
that, when the ventricle contracts, the blood endeavour¬ 
ing to escape in all directions, and amongst other direc¬ 
tions pressing upwards, gets between these membranes 
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and the sides of the passage ; and thereby forces them 
up into such a position, as tiiat together they constitute 
when raised, a hollow* cone (the strings before spoken of 
hindering them from proceeding or separating farther) : 
which cone, entirely occupying the passage, prevents 
the return of the blood into the auricle. A shorter ac¬ 
count of the matter may be this : so long as the blood 
proceeds in its proper course, the membranes which com- 
jKise the valve are pressed close to t^e side, of the vessel, 
and occasion no impediment to the circulation; when the 
blood would regurgitate, they are raised from the side of 
the vessel, and, meeting in the middle of its cavity, shut 
up the channel. Can any one doubt of contrivance here; 
or is it possible to shut our eyes against the proof oi 
it ? 

•8 We cannot resist following up these observations with 
some minute notices of the appropriate structure. A sail 
distended with the wind would be tom up, were not the mar¬ 
gins secured: accordingly, the canvass is folded over a strong 
cord, which is called the bolt-rope. So the margins of these 
semi-lunar valves are as finely finished as any sheet from 
the dock-yard. There is a ligament which runs along the 
margin, and strengthens it to sustaiuthe impulse of theWk- 
stroke of the artery. And were those corda teudinea*, which 
we have described as like the leeches of a sail, attached to 
the corner of the mitral valve without further security, they 
Vould be torn off on the first pulsation. But as the leeches 
are secured to the bolt-ropes of the sail, so are the corda ten~ 
dinea continued into firm ligamentous cords which strengthen 
the valves. 

Our author says well, that the valve is thrown.down on 
the side of the artery when the blood is in its course. But 
were this really the case, the refluent blood would not easily 
catch the edge of the valve to throw it up. Now this difli- 
culty is met very curiously, and in two different modes. 
The cordte tendinae prevent the margins of the mitral valve 
within tlie ventricle from flapping close against the side of 
the cavity ; and as to the semi-liumr valves at the root of 
tile great artery, they are prevented falling against the walls 
in auothermode: the section 6f the artery at its root is not 
«i regular circle; but it is formed into tliree little bags or 
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This valve, also, is not more curious in its structure 
than it is important in its office. Upon the play of the 
valve, even umd the proportional length of the strings 
or fibres which cheek the ascent of the membranes, de¬ 
pends, as it should seem, nothing less than the life itself 
of the animal. Wo may here likewise repeat, what wo 
before observed concerning some of the ligaments of the 
body, that they could not bo formed by any action of 

sinuses, and as each of the three valves has a little sinus be¬ 
hind it, its margin never reaches the wall of the artery. The 
consequence of which is, that in the instant that the column 
of blood takes a retrograde direction, the margins of tlie 
valve arc caught and they are thrown up to close the 
passage. Nothing can be more admirably mechanical 



Since our author has so properly insisted upon the me¬ 
chanism of the heart as the very strength of his argument, we 
shall mention one circumstance more as showing what may 
be called the perfection of the workmanship. It has been 
explained that the valves of the great artery consist of three 
semicirculgr membranes. Now if we consider the effect of 
these three semicircles meeting, there must be a triangular 
space in their centre, an imperfection in the point of their 
union as it were. To remedy this defect, on the centre of 
the margin of each valve, there is a little body like a smril 
excrescence or tongue: and when these three bodies meet, 
they exactly fill up the triangular space which is left in the 
centre of the three semicircles. It is as if an ingenious work¬ 
man bad contrived a thing the most apposite to remedy a 
defect. 
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the parts themselves. There are eases in which, although 
good uses appear to arise from the shape or configuration 
of a part, yet that shape or configuration itself may seem 
to be produced by the action of the part, or by the action 
or pressure of adjoining parts. Thus the bend and the 
internal smooth concavity of the ribs may be attributed 
to the equal pressure of the soft bowels; the particular 
shape of some bones and joints, to the traction of the an¬ 
nexed muscles, or to the (Kisition of contiguous muscles. 
But valves could not be so formed. Action and pressure 
are all against them. The blood, in its proper course, 
has no tendency to produce such things; and in its im- 
pro))er or reflected current has a tendency to prevent 
their production. Whilst wc see, therefore, the use and 
necessity of this machinery, we can look to no other 
account of its origin or formation than the intending mind 
of a Creator. Nor can we without admiration reflect, 
that such thin membranes, such weak and tender instru¬ 
ments, as these valves are, should be able to bold out for 
seventy or eighty years. 

Here also wc cannot consider but with gratitude, how 
happy it is that our vital motions are involuntary. We 
should have chough to do, if wo had to keep our hearts 
beating and our stomachs at work. Did these things 
dcjjend, we will not say upon our elfort, but uimn our 
bidding, our care, or our attention, they would leave us 
leisure for nothing else. We must have been continually 
u}>on the watch, and continually in fear; nor would this 
constitution have allowed of sleep. 

It might perhaps be expeett-d, that an organ so pre¬ 
cious, of such central and primary importance as the 
heart is, should be defended by a case. The fact is, that 
a membranous purse or bag, made of strong, tough ma¬ 
terials, is provided for it; holding the heart within its ca¬ 
vity, sitting loosely and easily about it; gum'ding its sub¬ 
stance, without confining its motion; and containing like¬ 
wise a spoonful or two of water, just sufficient to keep the 
surface of the heart in a state of suppleness and moisture. 
IIow should such a loose covering be generated by the 
a :tion of the heart ? Docs not the enclosing of it in a suck, 
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answonng no other purpose but that enclosure, show the 
care that has been taken of its preservation ? 

One' use of the circulation of the blood probably 
(amongst other uses) is, to distribute nourishment to the 
dilferent parts of the body. How minute and multiplied 
the ramincations of the blood-vessels for that puri)oso 
are, and how thickly spread over at least the su^rncies 
of ^e body, is provw by the single, observation, that we 
cannot prick the point of a pin into the flesh without 
drawing blood,«. e., without finding a blood-vessel. Nor 
internally is their diflusion less universal. Blood-vessels 
run along the surface of membranes, pervade the sub¬ 
stance of muscles, penetrate the bones. Even into every 
tooth we trace, through a small hole in the root, an 
artery to feed the bone, as w ell as a vein to bring back 
the spare blood from it; both which, with the addition 
of an accomjKmying nerve, form a thread only a little 
thicker than a horsehair. 

Wherefore, when the nourishment taken in at the 
mouth has once reached and mixed itself with the blood, 
every part of the body is in the way of being supplied 
with it. And this introduces another grand topic, 
namely, the manner in which the aliment' gets into the 
blood; which is a subject distinct from the preceding, 
and brings ns to the consideration of another entire sys¬ 
tem of vessels. 

III. For tills necessary, part of the animal economy an 
ap[)aratus is provided in a gn-at measure capable of being 
what anatomists call demonstrated, that is, shown in the 
dead body; and a lino or course of conveyance, which w e 
can pursue by our examinations. 

First, the food descends by a wide passage into the in¬ 
testines, undergoing two great preparations on its way: 
one in the mouth by mastication and moisture.—(can it 
be doubted with what design the teeth were placed in 
the road to the stomach, or that there was choice in 
fixing them in this situation ?)—the other by digestion 
in the stomach itself. Of this last surprising dis.soIution 
I say nothing; because it is chemistry, and I am endea¬ 
vouring to display mechanism. The figure and jiositioa 
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of the stomach (I speak all along with a reference to the 
human organ) are calculated for detaining the food long 
enough for the action of its digestive juice. It has the 
shape of the pouch of a bagpipe; lies across the body; 
and the pylorus, or passage by which the food leaves it, 
is somewhat higher in the body than the cardia or orifice 
by which it enters j so that It Is by the contraction of the 
muscular coat of the stomach that the contents, after 
having undergone the application of the gastric ^men¬ 
struum, are gradually pressed out. In dogs and cats, this 
action of the coats of the stomach has been displayed to 
the eye. It is a slow and gentle undulation, proi>agatcd 
from one orifice of the stomach to the other. For the 
same reason that 1 omitted, for the present, oftering any 
observation upon the digestive fiuid, I shall say nothing 
concerning the bile or the pancreatic juice, further than 
to observe upon the mechanism, viz., that from the glands 
in which these secretions are elaborated pipes are laid 
into the first of the intestines, through which pipes the 
product of each gland flows into that bowel, and is there, 
mixed wjth the glimcnt as soon almost as it passes the 
stomach; adding also as a remark, how grievously this 
same bile offends the stomach itself, yet cherishes the 
vessel that lies next to it. 

Secondly. We have now the aliment in the intestines 
converted into pulp; and though lately consisting of ten 
different viands, reduced to nearly a uniform substance, 
and to a state fitted for yielding its essence, which is 
called chyle, but which is milk, or more nearly resem¬ 
bling milk than any other liquor with which it can be 
compared. For the straining off this fluid from the 
digested aliment in the course'of its long progress through 
the body, myriads of capillary tubes, t. e., pipes as small 
as hairs, open their orifices into the cavity of every part 
of the intestines. These tubes, which are so fine and 
slender as not to be visible unless when distended with 
chyle, soon unite into larger branches. The pipes 
formed by this union terminate in glands, from which 
other pipes, of a still larger diameter, arising, carry the 
chyle irom ail parts into a common reservoir or recep- 
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tach. This receptacle is a bae of size enough to hold 
about two tabie-spocuis full; and from this vessel a duct 
or main pipe proceeds, climbing up the back part of the 
chest, and afterwards creeping along the gullet till it 
reach the neck. Here it meets the river; here it dis¬ 
charges itself into a large vein, which soon conveys the 

chyle, now flowing along with the old blood, to the 

heart. This whole route can be exhibited to the eye; 
nothing is left to be supplied by imagination or con¬ 
jecture. Now, besides the subserviency of this structure, 
collectively considered, to a manifest and necessary pur¬ 
pose, we may remark two or three separate particulars in 
It, which show, not only the contrivance, but the perfec¬ 
tion of it. We may remark, first, the length of the in¬ 
testines, which, in the human subject, is six times that of 
the body. Simply fora passage, these voluminous bowels, 
this prolixity of gut, seems in nowise necessary ; but in 
order to allow time and s(>ace for the successive extrac¬ 
tion of the chyle, from the digestive aliment, namely, that 
the chyle which escapes the lacteals of one part of the 
guts may be taken up by those of sos^e other part, the 
length of the canal is of evident use and conducivencss. 
Secondly, we must also remark their pori^ltic motion, 
which is made up of contractions following one anotlicr 
like waves upon the surface of a fluid, and not unlike 
what we observe in the body of an earthworm crawling 
along the ground, and which is eftected by the joint 
action of longitudinal and of spiral, or rather perhaps of 
a great number of separate semicircular fibres.’ This 
curious action pushes forward the grosser part of the 
aliment, at the same time that the more subtile parts, 
which wc call chyle, are, by a series of gentle com¬ 
pressions, squeezed into the narrow orifices of the lacteal 
veins. Thiraly, it was nettessary that these tubes, which 
We denominate lacteals, or their mouths at least, should 
be made as narrow as possible, in order to deny admis¬ 
sion into the blood to any particle which is of size 
enough to make a lodgment afterwards in the small 
arteries, and thereby to obstruct the circulation; and it 
was also necessary that this extreme tenuity should bo 
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compensated by multitude; for a largo quantity of chyle 
(in ordinary constitutions not less, it naa been computed, 
than two or three quarts in a day) is, by Mme means or 
other, to be passed through tliem. Accordingly, we 
find the number of the lacteals exceeding all imwers of 
computation, and their pipes so fine and slender as not 
to be visible, unless filled, to the naked eye, and their 
orifices, which open into the intestines, so small as not to 
be discernible even by the best microscope. Fourthly, 
the main pipe, which carries the chyle from the resfervoir 
to the blood, viz., the thoracic duct, being fixed' in an 
almost upright position, and wanting that advantage of 
propulsion which the arteries possess, is fumlshed witll a 
succession of valves to check the ascending fiuid, when 
once it has passed them, from falling back. These valves 
look upwams, so as to leave the ascent free, but to pre¬ 
vent the return of the chyle, if, for want of sufficient 
force to push it on, its weight should at any time cause 
it to descend. Fifthly, the chyle enters the blood in an 
odd place, but perhaps the most commodious place [los- 
sible, viz., at a large vein in the neck, so situated with 
respect to the cirAlation as speedily to bring the mixture 
to the heart. And this seems to be a circumstance of 
great moment;' for had the chyle entered the blood at an 
artery, or at a distant vein, the fluid com))uscd of the old 
and the new materials must have jierformcd a consider¬ 
able part of the circulation before it received that churn¬ 
ing in the lungs which is probably necessary for the 
intimafe and perfect union of the old blood with the 
recent chyle. Who could have dreamt of a communi¬ 
cation between the cavity of the intestines and the left 
great vein of the neck f Who could have suspected that 
this communication should be the medium through which 
all nourishment is derived to the body, or this the place 
where, by a side inlet, the important junction is formed 
between the blood and the material which feeds it ? 

We postponed the consideration of digestion, lest it 
should interrupt us in tracing the course of the food to 
the blood; but in treating of the alimentary system, so 
principal a part of the process cannot be omittod. 
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Of the gastric juice, the immediate agent by which 
that change whicn food undergoes in our stomachs is 
effected, we shali take our account from the numerous, 
careful, and varied experiments of the Abbd Srallanzani, 

1. It is not a simple diluent, but a real sdvent. A 
quarter of an ounce of beef had scarcely touched the 
stomach of a crow, when the solution began. 

2. It has not the nature of saliva; it has not the 
nature of bile; but is distinct from both. By experiments 
out of the body, it appears that neither of these secretions 
acts upon alimentary substances in the samo manner as 
the gastric juice acts. 

3. Digestion is not putr^action; for the digesting 
fluid resists putrefaction most pertinaciously; nay, not 
only checks its farther progress, but restores putrid sub- 
stances. 

4. It is not a fermentative process; for the solution 
begins at the surface, and proceeds towanls the centre, 
contrary to the order in which fermentation acts and 
spreads. 

5. It is not the digestion of heat ; foy the cold maw of 
a cod or sturgeon will dissolve the shells of crabs or 
lobsters, harder than the sides of the stomach which 
contains them. 

in a word, animal digestion carries about it the marks 
of being a j)ower and a process completely sui generis, 
distinct from every other, at least from every chemical 
process with which we arc acquainted. And the most 
wonderful thing about it is its appropriation—its subser¬ 
viency to the jjarticular economy of each animal. The 
gastric juice of an owl, falcon, or kite will not touch 
giain; no, not even to finish the macerated and half- 
digested pulse which is left in the crojjs of the sparrows 
that the bird devours. In poultry, the trituration of the 
gizzard, and the gastric juice, conspire in the work of 
digestion. The gastric juice will not dissolve the grain 
whilst it is whole. Entire grains of barley, enclosed in 
tubes or sphenjles, are not affected by it. But if the 
same grain be by any means broken or ground, the 
gastric juice immediately lays hold of it. Here then is 



140 


NATDKAL THEOLOGY. 


wanted, and here we find, a combination of mechanism 
and chemistry.®* For the preparatory grinding the 
gizzard lends its mill; and as all mill-work should be 
strong, its structure is so beyond that of any other muscle 
belonging- to the animal. The internal coat also, or 
lining of the gizzard, is, for the same purpose, hard and 
cartilaginous. P-ot, forasmuch as tbis'is not the sort of 
animal substance suited for the reception of glands, or 
for secretion, the gastric juice, in this family, is not sup- 

I died, as in membranous stomachs, by the stomach itself, 
mt by the gullet, in which the feeding-glands are placed, 
and from which it trickles down into the stomach. 

In sheep, the gastric fluid has no eftect in digesting 
plants, unless they have been premmsly masticaM. It 
only produces a slight maceration, nearly such as com¬ 
mon water would produce, in a degree of heat somewhat 
exceeding the medium temperature of the atmosphere. 
But, provided that the plant has been reduced to pieces 
by chewing, the gastric juice then proceeds with it, first, 
by softening its substance; next, by destroying its natural 
consistency; and, lastly, by dissolving it so completely 
as not even to spare the toughest and most stringy parte, 
such as the nerves of the leaves. 

So far our 'accurate and indefatigable Abbd. Dr. 
Stevens, of Edinburgh, in 1777, found, by experiments 
tried with perforated balls, tliat the gastric juice of the 
sheep and the OX speedily dissolved vegetables, but made 
no impression upon beef, mutton, and other animal bodies. 
Mr. Hunter discovered a property of this fluid, of a 
most curious kind—viz., that in the stomachs of animals 
which feed upon flesh, irresistibly as this fluid acts upon 
animal substances, it is only upon the <ieaef substance that 
it operates at all. The living fibre suffers noiiyury from 
lying in contact with it. Worms and insects are found 
alive in the stomachs of such animals. The coats of the 
human stomach, in a healthy state, arc '.nsensiblc to its 

** One of the many modes by which seeds are carried to 
a distance, and Sir Joseph Banks gave us reason to believe 
that it served as a preparation for sowing, as seeds so carried 
germinated sooner. 
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presence; yet in cases of sudden death (wherein the 
gastric juice, not having been weakened by disease, re¬ 
tains its activity), it has been known to eat a hole 
through the bowel which contains it.* How nice is this 
discrimination of action, yet how necessary! 

But to return to our hydraulics. 

IV. The gall-bladder is a very remarkable contrivance. 
It is the reservoir of a canal. It does not form the 
channel itself—t. e., the direct communication between 
the liver and the intestine, which is by another [lassage— 
viz., the ductus hepaticus, continued under the name of 
the ductus communis; but it lies adjacent to this channel, 
joining it by a duct of its own, the ductus cysticus: by 
which structure it is enabled, as occasion may require, to 
add its contents to and increase the flow of bile into tho 
duodenum. And the position of the gall-bladder is such 
as to apply this structure to the best advantage. In its 
natural situation, it touches the exterior surface of the 
stomach, and consequently is compressed by the disten¬ 
sion of that vessel: the eifect of which compression is to 
force out from the bag, and send into the duodenum, an 
extraordinary quantity of bile, to meet the extraordinary 
demand which the repletion of the stomach by food is 
about to occasion.f Chesclden describes J the gall-bladder 
os seated against the duodenum, and thereby liable to 
have its fluid pressed out by the passage of the aliment 
through that cavity, which likewise will have the effect 
of causing it to be received into the intestine at a right 
time and in due proportion. 

There may be other purposes answered by this con¬ 
trivance, and it is probable that there are. The contents 
of tho gall-bladder are not exactly of tho same kind as 
what passes from the’ liver through the direct passagc.f 
It is possible that the gall may be changed, and for some 
purposes meliorated, by keeping." 

" On this passage seme remarks on the absence of the 
gall-bladder in certain animals might be required ; but the 

* Phil. Traus. vol. Ixii. p. 447. t KeiU’s Anat. p. 64. 

1 Anat. p. 164. ^ Kelli (from Malpighius), p. C 
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The entrance of the gall-duct into the duodenum fur¬ 
nishes another observation. Whenever either smaller 
tubes arc inserted into larger tubes, or tubes into vessels 
and cavities, such receiving tubes, vessels, or cavities, 
being subject to muscular constriction, we always find a 
contrivance to prevent regurgitation. In some cases 
valves are used ; in other cases, amongst which is that 
now before us, a difi’erent expedient is resorted to, which 
may be thus described : the gall-duct enters the duode¬ 
num obliquely ; after it has pierced the first coat it runs 
near two fingers’ breadth between the coats before it 
opens into the cavity of the intestine.* The same con¬ 
trivance is used in another part, where there is exactly 
the same occasion for it, viz., in the insertion of the 
ureters in the bladder. ■ These enter the bladder near 
its neck, running obliquely for the space of an inch be¬ 
tween its coats.t It is, in both cases, sufficiently evident 
that this structure has a necessary mechanical tendency 
to resist regurgitation ; for whatever force acts in such a 
direction as to urge the fluid back into the orifices of the 
tubes, must, at the same time, stretch the coats of the 
vessels, and thereby compress tliat part of the tube which 
is included between them. 

V. Amongst the oessefe of the human body, the pi|)e 
which conveys the saliva from the place where it is made 
to the place where it is wanted deserves to be reckoned 
amongst the most intelligible pieces of mechanism with 
which we are acquainted. The saliva, we all know, is 
used in the mouth ; but much of it is protiuced on the 
outside of the cheek by the parotid gland, which lies 
between the car and the angle of the lower jaw. In 
order to carry the secreted juice to its destination, there 
is laid from the gland on the outside a pipe about the 
thickness of a wheat straw, and_ about three fingers’ 
breadth in length, which, after rifling over the mns.seter 
muscle, bores i'or itself a hole through the very middle of 

reader may turn to the note in the Appendix on the stomach 
of.tlic horse. 

* Kcill’s Anat. p. 62. f Ches. Auat. p. 260. 
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the cheek, enters by that hole, which is a complete per¬ 
foration of the buccinator muscle, into the mouth, and 
there discharges its fluid very copiously. 

VI. Another exquisite structure, differinfr, indeed, 
from the four preceding instances in that it does not re¬ 
late to the conveyance of fluids, but still belonging, like 
these, to the class of pipes or conduits of the body, is 
seen in the larynx. We all know that there go down 
the throat two pipes, one leading to the stomach, the 
other to the lungs—the one being the passage for the 
food, the other for the breath and voice j we know also, 
that both these passages open into the bottom of the 
mouth—the gullet, necessarily, for the conveyance of 
food, and the wind-pipe, for speech and the modulation 
of sound, not much leas so: therefore the difficulty was 
the passages being so contiguous, to prevent the food 
csiiecially the liquids which wo swallow into the stomach, 
from entering the wind-pipe, i. c., the road to the lungs 
—the consequence of which error, when it does happen, 
is i)erceived by the convulsive throes that are instantly 
produced. This business, which is very nice, is ma¬ 
naged in this manner. The gujlet (the passage for 
food) opens into the mouth like the cone or upper part 
of a funnel, the ca[)acity of "'hich forms indeed the bot¬ 
tom of the mouth. Into the side of this funnel, at the 
part which lies the lowest, enters the wind-pipe by a 
chink or slit, with a lid or flap, like a little tongue, accu¬ 
rately fitted to the orifice. The solids or liquids which 
we swallow pass over this lid or flap as they descend by 
the funnel into the gullet. Both the weight of the food 
and the action of the muscles concerned in swallowing 
contribute to keep the lid close down upon the aperture 
whilst anything is passing; whereas, by means of its 
natural cartilaginous spring, it raises itself a little as 
soon as the food is passed, thereby allowing a free inlet 
and outlet for the respiration of air by the lungs. Such 
is its structure, and w(- may here remark the almost 
complete success of the expedient, viz., how seldom it 
fails of its pur]M>se compared with the number of in¬ 
stances in which it fulfils it. Reflect how frequently we 
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swallow, how constantly we breathe. In a city-feast, 
for example, what deglutition, what anhelation I yet does 
this little cartilage, the epiglottis, so effectually interpose 
its office, so securely guard the entrance of the wind-pipe, 
that whilst morsel after morsel, draught after draught are 
coursing one another over it, an accident of a crumb or a 
drop slipping into this passage (which, nevertheless, must 
be opened for the breath every second of time) excites in 
the whole company, not only alarm by its danger, but 
surprise by its novelty. .Not two guests are choked in a 
century. 

There is no room for pretending that the action of the 
parts may have gradually formed the epiglottis: I do 
not mean in the same individuals, but in a succession of 
generations. Not only the action of the parts has no such 
tendency, but the animal could not live, norconscq^ucntly 
the parts act, either without it or with it in a half-formed 
State. The species was not to wait for the gradual for¬ 
mation or expansion of a part which was from the first 
.iccessary to the life of the individual. 

Not only is the larynx curious, but the whole wind¬ 
pipe possesses a structure adapted to its peculiar office. 
It is made up (as any one may perceive by putting his 
fingers to his throat) of stout cartilaginous ringlets, 
placed at small and equal distances from one another. 
Now this is not the case with any other of the numerous 
conduits of the body. The use* of these cartilages is to 
keep the passage for the air constantly open, which they 
do mechanically. A pipe with soft membranous coats, 
liable to collapse and close when empty, would not have 
answered here; although this be the general vascular 
structure, and a structure which serves very well for 
those tulms which are kept in a state of perpetual disten¬ 
sion by the fluid they enclose, or which aftord a passage 
to solid and protruding substances. 

Nevertheless (which is another particularity well 
worthy of notice), these rings are not complete—that is, 
arc not cartilaginous and stiff all round; but their hinder 
part, which is contiguous to the gullet, is membranous 
and soft, easily yielding to the distensions of that organ 



NATU3UI. THEOLOGY. 


145 


occasioned by the descent of solid food. The same rings 
are also bevelled off at the upper and lower edges, the 
better to close upon ope another when the trachea is com¬ 
pressed or shortened. 

The constitution of the trachea may suggest likewise 
another reflection. The membrane which lines its inside 
b perhaps the most sensible, irritable mcmbnine of the 
body. It rejects the touch of a crumb of br^, or a drop 
of water, with a spasm which conmlses the whole 
frame; yet, left to itself and its proper ofEco, the intro¬ 
mission of air alone, nothing can be so quiet. It docs 
not even make itself felt; a man docs not know that he 
has a trachea. This ca{ncity of pweeiving with such 
acuteness, thb immtience of offence, yet perfect rest and 
ease when let alone, are properties, one would have 
thought, not likely to reside in the same subject. It is 
to the junction, however, of these almost inconsistent 
qualities, in this, as well as in some other delicate parts 
of the body, that we owe our safety and our comfort 
—our safety to their sensibility, our comfort to their 
repose.^' 

■*' Our author touches here upon the sensibilities wHch 
govern the motions of the chest—a subject which might be 
enlarged upon to fill a volume. But considering the object 
of this work, we ought not to omit the occasion of observing 
the union of a property of life with the most complex mecha¬ 
nical structure imaginable. We have seen, in former notes, 
that for the grand and vital purpose of decarbonizing the 
blood, the atmospheric air must be drawn deep into the 
lungs; and the problem is, to permit the vital air to pass, 
and yet prevent foreign matter from finding access. On thin 
subject mere is a note in the Appendix. Bnt the more re¬ 
markable circumstance in connexion with the statement in 
the text is, that the whole of this apparatus for respiration b 
taken from the governance of the vrill, and placed under a 
power more constantly vigilant and more absolutely peremp¬ 
tory. The sensibility about the glottis holds in control a 
hundred muscles; and whilst it excites the action, directs 
the force of the stream of expired air with extraordinary 
jxactness to the very point where the irritating matter lodges, 
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The larynx, or rather the whole wind-j»pe taken to* 
gether(for the larynx is only the upper part of the wind¬ 
pipe), besides its other uses, is also a musical instrument 
—that is to say, it is mechanUm expressly adapted to tiie 
modulation of sound; for it has bwn found upon trial, 
that, by relaxing or tightening the tendinous bands at the 
extremity of the wind-pipe, and blowing in at the other 
end, all the cries and notes might be produced of which 
the living animal was capable. It can be sounded just 
as a pipe or flute is sounded. 

Biros, says Bonnet, have, at the lower end of the wind¬ 
pipe, a conformation like the reed of a hautboy, for the 
modulation of their notes. A tuneful bird is a ventrilo¬ 
quist. The seat of the song is in the breast. 

The use of the lungs m the system has been said to be 
obscure; one use, however, is plain, though, in some 

sense, external to the svstem, and that is, the formation, 
in conjunction with the larynx, of voice and speech. 
They are, to animal utterance, what the bellows are to 
the organ." 


For the sake of method, we have considered animal 
bodies under three divisions: their bones, their muscles, 
and their vessels; and wo have stated our observations 
upon these parts separately. But this is to diminish the 
•strength of the argument. The wisdom of the Creator 
is seen, not in their separate but their collective action; 

lie it in the passages of the throat, or in the cavities of the 
nose. There are many instances of the same kind in the 
economy of the frame, where actions arc excited by sensi- 
liilities seated in certain spots, some of them attended with 
suffering, by which our voluntary efforts are brought in aid, 
and others where there is neither sensation nor volition, and 
yet the muscles are controlled and regulated, and the (#ces 
performed, with nudeviating precision. 

" The subject admits of a much more extenrive application 
of physical science; and one division of it will be found 
treated in the Appendix. 
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in their uintual subserviency and dependence; in their 
contributing together to one effect and one use. It has 
been said, tlat a man cannot lift his hand to his head 
without finding enough to convince him of the existence 
of a God. And it is well said; for he has only to 
reflect, familiar as this action is, and simple as it seems 
to be, how many things are requisite for the performing 
of it; how many things which we understand, to say no> 
thing of many more, probably, which we do not: viz., 
first, a long, hard, strong cylinder, in order to give to the 
arm its firmness and tension; but which being rigid, and 
in its substance inflexible, can only turn upon joints; se¬ 
condly, therefore, joints for this purpose; one at the 
shoulder to raise me arm, another at the elbow to bend 
it; those joints continually fed with a soft mucilage U» 
make the parts slip easily upon one another, and holden 
together by strong braces, to keep them in their position: 
then, thirdly, strings and wires— i. e ., muscles and ten¬ 
dons—artificially inserted, for the purpose of drawing 
the bones in the directions in which the joints allow them 
to move. Hitherto we seem to understand the mechan¬ 
ism pretty well; and, understanding this, we possess 
enough for our conclusion: Nevertheless, we have hi¬ 
therto only a machine standing still—a dead organization 
—an apparatus. To put the system in a state of activity, 
to set it at work, a further provision is necessary—viz., a 
communication with the brain by means of nerves. We 
know the existence of this communication, because we 
can SCO the communicating threads, and can trace them to 
the brain: its necessity we also know, befcause if the 
thread be cut, if the communication be intercepted, the 
muscle becomes paralytic; but beyond this we know 
little, the organization being too minute and subtile for 
our inspection. 

To what has been enumerated, as officiating in the sin¬ 
gle act of a num’s raising his hand to his head, must be 
added likewise all that is necessary and all that contri¬ 
butes to the growth, nourishment, and sustentation of 
ti)c limb, the repair of its waste, the preservation of its 
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health: such as the circulation of the blood through 
every part of it; its lymphatics, exhalents, absorbents; 
its excretions and integuments. All these share in the 
result—join in the effect; and how all these, or any oi 
them, come together without a desigtiing, disposing intel¬ 
ligence, it is impossible to conceive. 
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CHAPTER XI. 

or THE ANIMAL STECCTOKB EKGABDBD AS A MASS. 

Contemplating an animal body in its collective capa¬ 
city, we cannot forget to notice what a number of in¬ 
struments are brought together, and often within how 
small a compass. It is a cluster of contrivances. In a 
canary-bitti, for instance, anti in the single ounce of 
matter which composes his body (but which seems to be 
all emploj'ed), we have instruments for eating, for di¬ 
gesting, for nourishment, for breathing, for generation, 
for running, for flying, for seeing, for hearing, for smell¬ 
ing : each appropriate-—each entirely tiiflerent from all 
the rest. 

The human or indeed the animal frame, considered as 
a mass or assemblage, exhibits in its composition three 
projicrties, which have Ion" struck my mind as indubit¬ 
able evidences not only of design, but of a great deal of 
attention and accuracy in prosecuting the design. 

I. The first is, the exact corres|)ondency of the two 
sides of the same animal: the right hand answering to 
the left, leg to leg, eve to eye, one side of the counte- _ 
nance to the other; and with a precision, to imitate which ‘ 
in any toierablc degree forms one of the difiicuities of 
statuary, and requires, on the part of the artist, a con¬ 
stant attention to this property of his work, distinct from 
every other. 

It is the most difiicult thing that can be to get a wig 
made even; yet how ^Idom is tlie face awry I And 
what care is taken that it should not be so, the anatomy 
of its bones demonstrates. Tho upper part of the face is 
composed of thirteen bones, six on each side, answering 
each to each, and the thirteenth, without a fellow, in the 
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middle. The lower part of the face is in like manner 
composed of six bones, three on each side, respectively 
corresponding, and the lower jaw in the centre. In 
building an arch, could more be done in order to make 
the curve true —t.«., the parts equi-distant from the 
middle, alike in figure and position ? 

The exact resemblance of the eyes, considering how 
compounded this organ is in its structure, how various 
and how delicate are the shades of colour with which its 
iris is tinged; how differently, as to effect upon appear¬ 
ance, the eye may be mounted in its socket, and how 
difterently in different heads eyes actually are set—^is a 
property of animal bodies much to be admired. Of ten 
thousand eyes, I do not know that it would be possible to 
match one, except with its own fellow; or to distribute 
them into suitable pairs by any othor selection than that 
which obtains. 

This regularity of the animal structure is rendered 
more remarkable by the three following considera¬ 
tions :— 

1. The limbs, separately taken, have not this correla¬ 
tion of parts, but the contrary of it. A knife drawn 
down the chine cuts the human body into two parts, ex¬ 
ternally equal and alike; you cannot draw a straight line 
which will divide a hand, a foot, the leg, the thigh, the 
cheek, the eye, the ear, into two parts equal and .tdike. 
Those parts which are placed upon the middle or parti¬ 
tion line of the body, or which traverse that line—as the 
n(Ke, the tongue, and the lips—may be so divided, or, 
more properly speaking, are double organs; but other 
parts cannot. This shows that the correspondency which 
we have been describing does not arise by any necessity 
in the nature of the subject; for, if necessary, it would be 
universal; whereas it is ob^rved only in the system or 
assemblage. It is not true of the separate parts : that is 
to say, it is found where it conduces to beauty or utility; 
it is not found where it would subsist at the expense of 
both. The two wings of a bird always correspond: the 
two sides of a feather frequently do not. In centipedes, 
millepedes, and the whole tribe of insects, no two legs 
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on the same side are alike; yet there is the most exact 
parity between the legs opposite to one another. 

2. The next circumstance to be remarked is, that, 
whilst the cavities of the body are so configurated, as 
externally to exhibit the most exact correspondency of 
the opposite sides, the contents of these cavities have no 
such correspondency. A line drawn down the middle of 
the breast divides the thorax into two sides exactly simi¬ 
lar ; yet these two sides enclose very different contents. 
The heart lies on the left side; a lobe of the lungs on the 
right; balancing each other neither in size nor shape. 
The same thing holds of the abdomen. The liver nes 
on the right side, without any similar viscus opposed to 
it on the left. The spleen indeed is situated over-against 
the liver; but agreeing with the liver neither in bulk 
nor form. There is no equipollency between these. 
The stomach is a vessel, both irregular in its shape, and 
oblique in its position. The foldings and doublings of 
the intestines do not present a parity of sides. Yet that 
symmetry which depends upon the correlation of the sides 
is externally preserved throughout the whole trunk; and 
is the more remarkable in the lower parts of it, as the in¬ 
teguments are soft; and the shape, consequently, is not, 
as the thorax is by its ribs, reduced by natural stays. It 
is evident, therefore, that the external proportion docs 
not arise from any equality in the shape or pressure of 
the internal contents. What is it, indeed, but a correc¬ 
tion of inequalities ?—an adjustment, by mutual compen¬ 
sation, of anomalous forms into a regular congeries ?— 
the effect, in a word, of artful, and, if we might be per¬ 
mitted so to speak, of studied collocation ? 

3. Similar also to this is the third observation: that an 
internal inequality in the feeding vessels is so managed 
as to produce no inequality of parts which were intended 
to correspond. The right arm answers accurately to the 
left, both in size and shape; but the arterial branches 
which supply the two arms do not go off from their trunk, 
in a pair, in the same manniw, at the same place, or at 
the same angle. Under which want of similitude, it is 
very difficult to conceive how the same quantity of blood 



152 NATCBAL THEOLOGY. 

should be pushed through each artery j yet the result is 
right; the two limbs which arc nourished by them per¬ 
ceive no difference of supply—no effects of excess or defi¬ 
ciency. 

Concerning the difference of manner in which the 
subclavian and carotid arteries, upon the different sides of 
the body, separate themselves from the aorta, Chesclden 
seems to have thought, that the advantage which the left 
by going off at an angle much more acute than the 
right, IS made up to the right by their goin^ off together 
in one branch.* It is very possible that this may be the 
compensating contrivance; and if it be so, how curious 
—how bydrostatical I 

II. Another perfection of the animal mass is the 
package. I know nothing which is so surprising. E.'C 
amine the contents of the trunk of any largo animal 
Take notice how soft, how tender, how intncate they 
are; how constantly in action, how necessary to life 
lleficct upon the danger of any injury to their substance, 
any derangement ol their position, any obstruction to 

their office. Observe the heart pumping at the centre, 
at the rate of eighty strokes in a minute; one set of pipes 
carrying the stream away from it, another set bringing, 
in its course, the fluid back to it again; the lungs per¬ 
forming their elaborate office, viz., distending and con¬ 
tracting their many thousand vesicles by a reciprocation 
which cannot cease for a minute; the stomach exercising 
its powerful chemistiy; tlie bowels silently propelling the 
changed aliment; collecting from it, as it proceeds, and 
transmitting to the blood, an incessant supply of prepared 
and assimilated nourishment; that blood pursuing its 
course; the liver, the kidneys, the pancreas, the parotid, 
with many other known and distinguishable glands, 
drawing off from it, all the while, their proper secretions. 
These several operations, together with others more 
subtile but less capable of being investigated, are going 
on within us at one and the same time. Think of this; 
and then observe how the body itself, the case which 


• Ches. Anat. p. 184, ed. 7. 
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holds this machineiy, is rolled, and jolted, and tossed 
about, the mechanism remaining unhurt, and with very 
little molestation even of its nicest motions. Observe a 
rope-dancer, a tumbler, or a monkey; the sudden inver¬ 
sions and contortions which the internal parts sustain by 
the postures into which their bodies are thrown; or rather 
obsCTve the shocks which these parts, even in ordinary 
subjects, sometimes receive from falls and bruises, or by 
abrupt'jerks and twists, without sensible or with soon- 
rccoverM damage. Observe this, and then reflect how 
firmly every part must be secured, how carefully sur¬ 
rounded, how well tied down and packed together. 

This property of animal bodies has never, I think, 
been considered under a distinct head, or so fully as it 
deserves. I may be allowed therefore, in order to verify 
my observation concerning it, to set forth a short ana¬ 
tomical detail, though it oblige me to use more technical 
language than I should wish to introduce into a work of 
this kind. 

1. The heart (such care is taken of the centre of life) 

is placed between two soft lobes of the lungs; is tied to 
the mediastinum and to the pericardium; wmich pericar¬ 
dium is not only itself an exceedingly strong membrane, 
but adheres firmly to the duplicature of the mediastinum, 
and, by its point, to the middle tendon of the diaphragm. 
The heart is also smtiAned in its placo by the great 
blood-vessels which issue from it.* 

2. The hmgs are tied to the sternum by the medias¬ 
tinum before; to the vertebrae by the pleura behind. It 
seems indeed to be the very use of the mediastinum 
(which is a membrane that goes stnught through the 
middle of the thorax, from the breast to the back) to 
keep the contents of the thorax in their places; in pr- 
ticular to hinder one lobe of the lungs from incommoding 
another, or the parts of the liings from pressing upon each 
other when we lie on one sido.f 

3. The liver is fastened in the body by two ligaments: 
the first, which is large and strong, comes from the 


* Keill’s Anat p, 107, cd. 3. 


+ Ib. p. U9, cd. 3. 
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covering of the diaphragm, and penetrates the substance 
of the liver; the second is the umbilical vein, which, 
after birth, degenerates into a iigament. The first, which 
is the principal, fixes the liver m its situation whilst the 
body holds an erect posture; the second pfevents it from 
pressing upon the diaphragm when we lie down; and 
both together sling or suspend the liver when we lie upon 
onr backs, so that it may not compress or obstruct the 
ascending vena cava,* to which belongs the important 
office of returning the blood from the body to the heart. 

4. The bladder is tied to the navel by the urachus, 
transformed into a ligament : thus what was a passage for 
urine to the foetus, becomes, after birth, a support or stay 
to the bladder. The peritonteum also keeps the viscera 
from confounding themselves with, or pressing irregularly 
upon, the bladder; for the kidneys and bladder are con¬ 
tained in a distinct duplicature of that membrane, being 
thereby partitioned on from the other contents of the 
abdomen. 

6. The kidneys are lodged in a bed of fat. 

6. The pancreas, or sweetbread, is strongly tied to the 
peritonmum, which is the great wrapping sheet, that en¬ 
closes all the bowels contained in the lower belly.f 

7. The spleen also is confined to its place by an adhe¬ 
sion to the peritonmum and diaphragm, and by a con¬ 
nexion with the omcntuni.;^ It is possible, in my opinion, 
that the spleen may be merely a stuffing, a soft cushion 
to fill up a vacancy or hollow, which, unless occupied, 
would leave the package loose and unsteady: for, sup¬ 
posing that it answers no other purpose than this, it must 
be vascular, and admit of a circulation through it, in order 
to be kept alive, or be a part of a living body.“ 

* Ches. Anat p.'162. ' f Keill’s Anat. p. 57. 

t Ches. Anat p. 167. ' 

“ Onr author has not failed to fiill into the snare which 
lies in the path of the adventurous theorist We have here 
a new theory of the spleen. The spleen in truth has a double 
office; it is ever found attached to the digesting part of the 
intestinal canal; and is reasonably considered to afford occa- 
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8. The omenium, epiploon, or cawl, is an apron tucked 
up, or doubling upon itself, at its lowest part. The upper 
edge is tied to the bottom of the stomach, to the spleen, 
as hath already been observed, and to part of the duode¬ 
num. The reflected edc^ also, after forming the doubling, 
comes up behind the &ont flap, and is tied to the colon 
and aborning viscera.* 

9. The septa of the brain probably prevent one part 
of the organ from pressing.with too great a weight upon 
another part. The processes of the dura mater divide 
the cavity of the skull, like so many inner partition walls, 
and thereby confine each hemisphere and lobe of the 
brain to the chamber which is assigned to it, without its 
being liable to rest upon or intermix with the neigh¬ 
bouring parts. The great art and caution of packing is 
to prevent one thing hurting another. This, in the h(^, 
the chest, and the abdomen, of an animal body, is, 
amongst other methods, provided for by membranous 
jiartitions and wrappings, which keep the parts separate. 

The above may serve as a short account of the manner 
in which tlic principal viscera are sustained in their 
places. But of the provisions for this purpose, by far, in 
my opinion, the most curious, and where also such a 
provision was most wanted, is in the guts. It is pretty 
evident, that a long narrow tube (in man, about five times 
the length of the body) laid from side to side in folds 
upon one another, winding in oblique and circuitous di¬ 
rections, composed also of a soft and yielding substance, 
must, without some extraordinary precaution for its 
safety, be continually displaced by the various, sudden, 
and abrupt motions of the body which contains it. 1 
should expect that, if not bruised or wounded by every 
fall, or leap, or twist, it would be entangled, or be in¬ 
volved with itself; or, at the least, slipped and shaken 
out of the order in which it is disposed, and-which order 

sional increase of circulation to the stomach, and to supply 
blood to the liver of that quality which appears necessary to 
a copious secretion of bile. 

* dies. Auat. p. 167 
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is necessary to be preserved for the carrying on of the 
important functions which it has to execute in the animal 
economy. Let ns see, therefore, how a danger so serious, 
and yet so natural to the length, narrowness, and tubular 
form of the part, is provided against. The expedient is 
admirable; and it is this. The intestinal canal, through¬ 
out its whole process, is knit to the edge of a broad fat 
membrane called the mesentery. It forms the margin of 
this mesentery, being stitched and fastened to it like the 
edging of a ruffle: being four times as long as the me¬ 
sentery itself, it is what a sempstress would call “ puck¬ 
ered or gathered on ” to it. This is the nature of the 
connexion of the gut with the mesentery; and being thus 
joined to, or rather made a part of, the mesentery, it 
is folded and wrapped up together with it. Now the 
mesentery, having a considerable dimension in breadth, 
being in its substance withal both thick and sucty, is 
capable of a close and safe holding, in comparison of what 
the intestinal tube would admit of, if it had remained 
loose. The mesentery likewise not only keeps the in¬ 
testinal canal in its proper place and position under all 
the turns and windings of its course, but sustains the num¬ 
berless small vessels, the arteries, the veins, the lymphe- 
ducts, and, above all, the lacteals, which lead from or to 
almost every point of its coats and cavity. This mem¬ 
brane, which appears to be the great support and security 
of the alimentary apparatus, is itself strongly tied to the 
first three vertebroB of the loins.* 

III. A third general property of animal forms is beauty. 
I do. not mean relative beauty, or that of one individual 
al)ove another of the same sjiecies, or of one species com¬ 
pared with another species; but I mean, generally, the pro¬ 
vision which is made in the body of almost every animal 
to adapt its appearance to the perception of the animals 
with which it converses. In our own species, for ex¬ 
ample, only consider what the parts and materials arc of 
which the fairest body is composed; and no further ob¬ 
servation will be necessary to show how well these things 


* Kcill’s Anat. p. 46. 
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arc wrapped up, so as to form a mass which shall be 
capable of symmetry in its proportion, and of beauty in 
its aspect; how the bones are covered, the bowels con¬ 
cealed, the roughnesses of the muscle smoothed and soft¬ 
ened ; and how over the whole is drawn an integument, 
which converts the disgusting materials of a dissecting- 
room into an object of attraction to the sight, or one upon 
which it rests at least with ease and satirfaction. Much 
of tliis effect is to be attributed to the intervention of the 
cellular or adipose membrane, which lies immediately 
under the skin; is a kind of lining to it; is moist, soft, 
slippery, and compressible; everywhere filling up the 
interstices of the muscles, and forming thereby their 
roundness and flowing line, as well as the evenness and 
polish of the whole surface. 

All which seems to be a strong indication of design, 
and of a design studiously directed to this purjwse. And 
it being once allowed that such a purpose existed with 
respect to my of the productions of nature, we may re¬ 
fer, with a considerable degree of probability, other par¬ 
ticulars to the same intention; such as the tints of flowers, 
the ])lumftgc of birds, the furs of beasts, the bright scales 

of fishes, the painted wings of butterflies and beetles, 
the rich colours and spotted lustre of many tribes of 
insects. 

There are parts also of animals ornamental, and the 
|>roperties by which they are so not subservient, that we 
know of, to any other purpose. The irides of most 
animals are very beautiful, without conducing at all, by 
,their beauty, to the perfection of vision; and nature 
could in no part have employed her jM-ncil to so much 
advantage, because no part presents i^lf so conspicu¬ 
ously to the observer, or communicates so great an effect 
to the whole aspect. 

In plants, especially in the flowers of plants, the prin¬ 
ciple of beauty holds a still more considerable place in 
their composition; is still more conlbssed than in ani¬ 
mals. Why, for one instance out of a thousand, does 
the corolla of the tulip, when advanced to its size and 
maturity, change its colour ? The purimses, so far as wo 



1S3 


NATOBAL THEOLOGY. 


can see, of vegetable nutrition might have been carried 
on as well by its continuing green. Or, if this could not 
be, consistently with the progress of vegetable life, why 
break into such a variety of colours ? This is no proper 
effect of age, or of declension in the ascent of the sap*; 
for that, like the autumnal tints, would have produced 
one colour on one leaf, with marks of fading ana wither¬ 
ing. It seems a lame account to call it, as it has been 


called, a disease of the plant. Is it not more probable 
that this property, whicn is independent, as it should 
seem, of Ae wants and utilities of the .plant, was calcu¬ 
lated for bcau^, intended for display ? 

A ground, I know, of objection has been taken against 
the whole topic of argument, namely, that there is ni""' 
such thing as beauty at all; in other words, that wha^ 
ever is useful and familiar comes of course to be thought 
beautiful; and that things appear to be so, only by their 
alliance with these qualities. Our idq!h,of beauty is Ga¬ 
mble of being in so great a depcei nkldified by habit, 
by fashion, by the experience of advantage or pleasure, 
and by associations arising out of that experience, that a 
question has been made, whether it be net altogether 
generated by these causes, or would have any proper ex¬ 
istence without them. It seems, however, a carrying of 
the conclusion too far, to deny the existence of the prin¬ 
ciple, viz., a native capacity of perceiving beauty, on ac¬ 
count of an influence, or ot varieties proceeding from that 
influence, to which it is subject, seeing that principles the 
most acknowledged are liable to be aflccted in the same 
manner. I should rather argue thus:—The question 
respects objects of sight. Now every other sense hath 
agreeable and disagreeable. Some tastes 
this distinaP?'®*®’ gratify it. In brutes and insects. 
Every hora*'°® ** stronger and more regular than in man. 
and when U®’ ®*’ swine, when at liberty to choose, 
habits forcoP ® natural state, that is, when not vitiated b 3 ' 
Manv inse^ “P®" ®®*^ rejects the same plants. 

Hin fKA® wnioh feed upon particular plants will ra- 
looks like a a" their appropriate leaf. All this 

XOliermination in the sense itself to particular 
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tastes. In like manner, smells afiect the nose with Sen¬ 
sations pleasurable or dis^sting. Some sounds, or com- 
psitions of sound, dcliAt the ear: others torture it. 
llabit can do much in ail these cases (and it is well for 
us that it can; for it b this power which reconciles us to 
many necessities): but has the dbtinction, in the mean 
time, of agreeable and disagreeable, no foundation in the 
sense itself? What b true of the other senses is most pro¬ 
bably true of the eye (the analogy b irresistible), vb., 
that there belongs to it an original constitution, fitted to 
receive pleasure from some impressions, and pain from 
others. 

I do not however know, that the argument which al¬ 
leges beauty as a final cause rests upon thb concession. 
We possess a sense of beauty, however we come by it. 
It in fact exists. Things are not indifferent to thb sense; 
all objects do not suit it; many, which we see, are agree¬ 
able to it: many others disagreeable. It is certainly 
not the effect of habit upon the particular object, be¬ 
cause the most agreeable objects are often the most rare; 
many which are very common, continue to be offensive. 
If they be made supportable 'by habit, it is all which 
habit can do; they never become agreeable. If this 
sense, therefore, be acquired, it is a result; the produce 
of numerous and complicated actions of external objects 
upon the senses, and of the mind upon its sensations. 
With this result, there miBt be a certain congruity to 
enable any particular object to please; and that con¬ 
gruity, we contend, is consulted in the aspect which is 
given to animal and vegetable bodies. 

IV. The skin and covering of animals is that upon 
which their appearance chiefly depends; and it is that 
part which, |>crhaps, in all animals, is most decorated, 
and most free from impurities. But were beauty, or 
agrecableness of aspect, entirely out of the question, 
there is another purpose answered by this integument, 
and by the collocation of the parts of the body beneath 
it, which is of still greater importance; and that purpose 
js concealment. Were it possible to view through the 
skin the mechanism of our bodies, the sight would 

I. 2 b 
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frighten us out of our wits. “ Durst wc make a single 
movement,” asks a lively French writer, “ or stir a step 
from the place we were in, if we saw our blood circulat¬ 
ing, the tendons pulling, the lungs blowing, tlic humours 
nitrating, and aU the incomprehensible assemblage of 
fibres, tubes, pumps, valves, currents, pivots, which sus¬ 
tain an existence at once so frail and so presumptuous ? ” 
V. Of animal bodies, considered, as masses, there is 
another property, more curious than it is generally 
thought to be; which is the faculty of staruUrtg: and it 
is more remarkable in two-legged animals than in quad¬ 
rupeds, and, most of all, as being the tallest, and resting 
upon the smallest base, in man. There is more, I think, 
in the matter than we are aware of. The statue of a 
man, placed loosely upon a pedestal, would not be secure 
of standing half an hour. You are obliged to fix its feet 
to the block by bolts and solder; or the first shake, the 
first gust of wind, is sure to throw it down. Yet this 
statue shall express all the mechanical proportions of a 
living model. It is not therefore the mere figure, or merely 
placing the centre of gravity within the base, that is suffi¬ 
cient. Either the law of gravitation is suspended in 
favour of living substances, or something more is done 
for them, in oraer to enable tliem to uphold their [los- 
tore. There is no reason whatever to doubt, but that 
their parts descend by gravitation in the same manner as 
those of dead matter. The gift therefore appears to me 
to consist in a faculty of perpetually shifting the centre 
of gravity, by a sot of obscure, indeed, but of quick¬ 
balancing actions, so us to keep the line of direction, 
which is a line drawn from that centre to the ground, 
within its prescribed limits. Of these actions it may be 
observed, first, that they is iiart constitute what wc call 
strength. The dead body drops down. The mere ad¬ 
justment therefore of weight and pressure, which may bo 
the same the moment after death as the moment before, 
does not support the column. In cases also of extreme 
weakness, the patient cannot stand upright. Secondly, 
that tlicso actions are only in a small degree voluntarv. 
A man is seldom conscious of bis voluntary powers in 
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keeping himself upon his legs. A child learning to walk 
is the greatest posture-master in the world: ‘but art, if it 
may be so called, sinks into habit; ana he is soon able 
to poise himself in a great variety of attitudes, without 
being sensible either of caution or effort. But still there 
must be an aptitude of parts, upon whieh habit can thus 
attach ; a previous capacity of motions which the animal 
is thus taught to exercise: and the facility with which 
this exercise is acquired forms one object of our admira¬ 
tion. What parts are principally employed, or in what 
manner each contributes to its office, is, as Wh already 
been confessed, difficult to explain. Perhaps the obscure 
motion of the bones of the feet may have their share in 
this effect. They are put in action by every slip or 
vacillation of the body, and seem to assist in restoring its 
balance. Certain it is, that this circumstance in the 
structure of the foot, viz., its being composed of many 
small bones, applied to and articulating with one another 
by diversely-shaped surfaces, instead of being made of 
one piece, like the last of a shoo, is very remarkable. 



I suppose also that it would be difficult to stand firmly 
upon stilts or wooden logs, though their base exactly 
imitated the figure and dimensions of the sole of the fool. 
The alternation of the joints, the knee-joint bending 
backward, the hiji-joint forward; the flexibility, • in 
every direction, of the spine, especially in the loins and 
neck, appear to bo of great moment m preserving the 
equilibrium of the body. With respect to this last cir¬ 
cumstance, it is observable, that the vertebra: are so con¬ 
fined by ligaments as to allow no more slipping upon 
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their bases, than what is just sufficient to break tlie shock 
which any fiolont motion may occasion to the body. A 
certain degree also of tension of the sinews appears to be 
essential to an erect posture; for it b by the loss of this 
that the dead or paralytic body drops down. The whole 
is a wonderful result of combined powers, and of very 
complicated operations. Indeed, that standing is not so 
•simple a business as we imagine it to be, is evident from 
the strange gesticulations of a drunken man, who has lost 
the government of the centre of gravity.** 

We have said that this property is the most worthy of 
observation in the hvman Ixxiy; but a bird, resting upon 
its perch, or hppping ujwn a spray, affords no mean 
specimen of the same faculty^ A chicken runs off as 
soon as it is hatched from the egg ; yet a chicken, con¬ 
sidered geometrically, and with relation to its centre of 
gravity, its line of direction, and its eijuilibrium, is a 
very irregular solid. Is this gift, therefore, or instruc¬ 
tion ? May it not be said to be with great attention that 
nature hath balanced the body upon its pivots ? 

I observe also in the same bird a piece of useful mc- 

** All this b admirably well put by our author. Yet when 
he says “ the gift consists in the faculty of perpetually shift¬ 
ing the centre of gravity, by a set of obscure, indeed, but of 
quick balancing actions,” he states a fact, but omits the most 
surprising circumstance of all. No doubt such efforts are 
made; but what directs them ? If a man should balance a 
staff, resting it on the point of the finger, he shifts the finger 
continually, in doing which he is directed by the eye—he 
sees the staff inclining, llow does a man judge of the incli¬ 
nation of his body in the very first degree of deviation from 
the perpendicular? He docs not see himself, nor is he 
directed by the objects around him, since a blind man will 
stand as securely as one who sees. The fact is, that he has 
a knowledge of muscular action—a sensibility to the finest 
adjustment of the musclc-s, by which he directs their efforts. 
This sense is of all the most marvellous: a sensibility to an 
internal motion, more minute and curious than are the sensi¬ 
bilities to external impression ; and which, as may be easily 
proved, ministers to a variety of properties in the living body, 
and especially to the organs of sense themselves. 
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chaiiism of this kind. In the trussing of a fowl, upon 
bending the legs and thighs up towaixls the body, the 
cook finds that the claws close of their own accord. Now 
let it be remembered, that this is the position of the limbs 
in which the bird rests upon its perch. And in this 
sition it sleeps in safety; for the claws do their office 
in keeping hold of the support—not by any exertion of 
voluntary power, which sleep might suspend, but by the 
traction of the tendons in consequence of the attitude 
which the legs and thighs take by the bird sitting down, 
and to which, the mere weight of the body gives the force 
that is necessary. 

VI. Regarding the human body as a mass; regarding 
the general conformations which obtain in it; regarding 
also particular parts in respect to those conformations; we 
shall bn led to observe what I call “ interrupted analo¬ 
gies.” The following are examples of what I mean by 
these terms; and I do not know how such critical devi¬ 
ations can, by any possible hyjiothcsis, be accounted for 
without design. 

1. All the bones of the body are covered with a peri¬ 
osteum, except the teeth, where it ceases; and an enamel 
of ivory, which saws and filcA will hardly touch, conics 
into its place. No one can doubt of the use and propriety 
of this difference; of the “ analogy ” being thus “ inter¬ 
rupted of the rule, which belongs to the conformation 
of the bones, stopping where it does atop; for, had so 
exquisitely sensible a membrane as the periosteum in¬ 
vested the teeth, as it invests every other bone of the 
body, their action, necessary exposure, and irritation, 
would have subjected the animal to continual pain. Ge¬ 
neral as it is, it was not the sort of .integument which 
suited the teeth ; what they stood in need of was a strong, 
hard, insensible, defensive coat; and exactly such a 
covering is given to them, in the ivoiy enamel which 
adheres to their surface." 

2. The scarf-skin, which clothes all the rest of the 
body, gives way, at the extremities of the toes and 


" See the dissertation on the teeth, in the Appendix. 
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fingers, to naih. A man has only to look at his hand, to 
observe with what nicety and precision that covering, 
which extends over every other part, is here superseded 
by a different substance and a different texture. Now, 
it either the rule had been necessary, or the deviation 
from it accidental, this effect would not bo seen. When 
I speak of the rule being necessary', I mean the forma¬ 
tion of the skin upon the surface being produced by a 
sot of causes constituted without dc-sign, and acting, as all 
ignorant causes must act, by a general operation. Were 
this the case, no account could be given of the operation 
being suspended at the fingers’ ends, or on the back part 

of the fingers, and not on the fore part. On the other 
hand: if the deviation were accidental, an error, an 
iniomalism—wore it any thing else than settled by inten¬ 
tion—wc should meet with nails upon other parts of the 
body: they would be scattered over the surface, like warts 
or pimples." 

3. All the great cavities of the body are enclosed by 
membranes, except the sknU. Why should not the brain 
be content with the same covering as that which serves 
for the other principal organs of the body ? The heart, 
the lungs, the liver, the stomach, the bowels, have all 
soft integuments, and nothing else. The muscular coats 
are all soft and membranous. I can see a reason for this 
distinction in the final cause, but in no other. The im- 

The human nail is calculated to support the cushion of 
the extremity of the finger, and is important to us in grasp¬ 
ing or holding any thing; but more so still iu sinitaining that 
cu-shion as the chief organ of touch. There are other parts 
of the body which have exquisite sensibility, yet they are not 
provided so as to give us that information of the condition of 
matter which we nave through the finger, and in a lesser 
degree through the whole inner surface of the hand. We 
easily feel, for example, the pulsation of the artery at the 
wrist, through the combination of the sensibility of the nerve 
of touch with the elastic cushion of the finger. The best 
[iroof of the use of the elastic cushion is this;—Although the 
tip of the tongue feels so exquisitely that the presence of a 
hair of wool tronbles us, yet if wc apply it to the pulse we 
shall not be sensible of the beat 
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portance of the brain to life (which ex|)crience proves to 
be immediate), and the extreme tenderness of its sub¬ 
stance, make a solid case more necessary for it, than for 
any other jMirt; and such a case the hardness of the skull 
snpjJics.^t When the smallest portion of this natural 
casket is lost, how carefully, yet-how imperfectly, is it 
replaced by a plate of metal! If an anatomist should 
say, that this bony protection is not confined to the brain, 
but is extended along the course of the spine, I answer, 
that he adds strength to the argument. If he remark, 
that the chest also is fortified by bones, I reply that 1 
should have alle§:ed this instance myself, if the ribs had 
not wpeared subservient to the purpose of motion as well 
as of defence. What distinguishes the skull from every 
other cavity is, that the bony covering completely sur¬ 
rounds its contents, and is calculated, not.for motion, but 
solely for defence. Those hollows, likewise, and ine¬ 
qualities which we observe in the inside of the skull, and 
which exactly fit the folds of the brain, answer the im- 
))ortant design of keeping the substance of the brain 
steady, and of guarding it against concussions. 

*7 There is a note upon the form of the skull in the .Ap¬ 
pendix, which may interest the reader. 
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CHAPTER XII. 

COMPARATIVE ANATOMY. 

Whenever we find a general plan pursued, yet with 
such variations in it as are, in each case, required by the 
particular exigency of the subject to which it is applied, 
we [lossess, in such a plan and such adaptation, the 
strongest evidence that can be afforded of intelligence 
and design: an evidence which the most completely ex¬ 
cludes every other hypothesis. If the general plan pro¬ 
ceeded from any fixed necessity in the nature of things, 
how could it accommodate il|plf to the various wants and 
uses which it had to serve under different circumstances, 
and on different occasions? Arkwright’s mill was in¬ 
vented for the spinning of cotton. We see it employed 
for the spinning of wool, flax, and hemp, with such mo¬ 
difications of the original principle, such variety in the 
same plan, as the texture of those different materials ren¬ 
dered necessary. Of the machine’s being put together 
with design, if it were possible to doubt whilst we saw it 
only under one mode, and in one form; when we came 
to observe it in its difierent applications, with such changes 
of structure, such additions and supplements, as tlie sjie- 
cial and jiai'ticular use in each case demand^, wc could 
not refuse any longer our assent to the proposition— 
“that intelligence, properly and strictly so called (in¬ 
cluding, under that name, foresight, consideration, rtffer- 
eme to utility), had been employed, as well in the pri¬ 
mitive plan, as in the several changes and accommodations 
which it is made to undergo.” 

Very much of this reasoning is applicable to what has 
been called Comparative Anatomy. In their general 
economy, in the outlines of the plan, in the construction 
as well us oflSces of their principal jiarts, there exists 
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between all large terrestrial animals a close resemblance. 
In all, life is sustained, and the body nourished, by nearly 
the same apparatus. The heart, the lungs, the stomach, 
the liver, uie kidneys, are much alike in all. The same 
fluid (for no distinction of blood has been observed) cir¬ 
culates through their vessels, and nearly in the same 
order. The same cause, therefore, whatever that cause 
was, has been concerned in the origin, has governed the 
production, of these different animal forms. 

When we pass on to smaller animals, or to the in¬ 
habitants of a different element, the resemblance becomes 
more distant and more obscure; but still the plan accom- 
jjanics us. 

And, what we can never enough commnftd, and which 
it is our business at present to exemplify-, the plan is at¬ 
tended, through all its varieties and deflections, by sul)- 
servienccs to special occasions and utilities. 

1. The covering of different animals (though whether 
I am correct in classing this under their anatomy, I do 
not know) is the first thing which presents itself to our 
observation; and is, in truth, both lor its variety and its 
suitableness to their several natures, as much to be ad¬ 
mired as any part of their structure. We have bristles, 
hair, wool, furs, feathers, qjuills, prickles, scales yet in 
this diversity both of material and form, we cannot change 
one animal’s coat for another, without evidently changing 
it for the worse;—taking care, however, to remark, that 
these coverings are, in many eases, armour as well as 
clothing; intended for protection as well as warmth. 

The human animal is the only one which is naked, and 
the only one which can clothe itself. This is one of the 
jiroperties which renders him an animal of all climates, 
and of all seasons. He can adapt the warmth or light¬ 
ness of his covering to the temperature of his habitation. 
Had he been born with a fleece upon his back, although 
he might have lieen comforted by its warmth in high la¬ 
titudes, it would have oppressed him by its weight and 
heat, as the species spread towards the equator. 

What art, nowever, does for men, nature has, in many 
instances, done for those animals which are incapable of 
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art. Their clothing, of its own accord, changes with 
their necessities. This is jjartieularly the case with that 
large tribe of quadrupeds which are covered witliy«rs. 
Every dealer in hare-skins and rabbit-skins knows how 
much the fur is thickened by the approach of winter. 
It seems to be a part of the same constitution and the 
same dcsim, that wool, in hot countries, degenerates, as 
it is called, but in truth (most happily for the animal’s 
ease) passes into hair; whilst, on the contrary, that hair, 
in the dogs of the polar regions, is turned into wool, or 
something very like it. To which may be referred, what 
naturalists have remarked, that bears, wolves, foxes, 
hares, which do not take the water, have the fur much 
thicker on the back than the belly; whereas in the beaver 
it is the thickest upon the belly; as are the feathers in 
water-fowl. Wo Itnow the final cause of all this, and 
wo know no other. 

The covering of birds cannot escape the most vulgar 
observation: its lightness, its smoothness, its warmth— 
the disjKisition of the feathers all inclined backward, the 
down about their stem, the overlapping of their tips, 

their different configuration in difierent parts, not to men¬ 
tion the variety of their colours, constitute a vestment for 
the Imdy, so beautiful, and so appropriate to the life 
which the animal is to lead, as that, 1 think, we should 
have had no conception of anything equally perfect, if 
we had never seen it, or can now imagine anything more 
so. Let us suppose (what is possible only in supposition) 
a [terson who had never seen a bird to be presented with 
a plucked pheasant, and bid to set his wits to work how 
to contrive for it a covering which shall unite the quali¬ 
ties of warmth, levity, and least resistance to the air, and 
the highest degree of each ; giving it also as much of 
beauty and ornament as he could afibrd. lie is the pcr.son 
to Ixihold the work of the Deity, in this jjart of his crea¬ 
tion, with the sentiments which arc due to it. 

The commendation which the general as[)ect of the 
feathered world seldom fails of exciting will be increased 
by further examination. It i.s one of those cases in which 
tlie jdiilosopher has more to admire than the common ob- 
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server. Every .feather is a mechanical wonder. If wc 
look at the quill, we find pro[)crties not easily brought 
together, strength and lightness. I know few things 
more remarkable than the strength and lightness of the 
very pen with which I am writing. If we cast our eye 
to the upper part of the stem, we see a material, made 
for the purpose, used in no other class of animals, and in 
no other ])art of birds, tough, light, pliant, elastic. The 
pith also which feeds the feathers is, amongst animal sub¬ 
stances, sttt. generis—neither bone, flesh, membrane, nor 
tendon.* 

But the artificial part of a feather is the beard, or, as 
it is sometimes, I believe, called, the vane. By the 
boards are meant what are fastened on each side of the 
stem, and what constitute the breadth of (he feather, what 
we usually strip oflf from one side or both when we make 
a pen. The .separate piews, or laminm, of whidi the 
bi'ardis composed, are called threads, sometimes filaments 
or rays. Now, the first thing which an attentive ob¬ 
server will remark is, how much stronger the beard of 
the feather shows itself to be when pressed in a direction 
perpendicular to its plane, than when rubbed, either up 
or down, in the line of the stem ; and he will soon dis¬ 
cover the structure which occasions this difference, viz., 
that the laminm whereof these beards are conqxwed are 
flat, and placed with their fiat sides towards each other, 
by which means, whilst they easily bend for the ap¬ 
proaching of each other, as imy one may jjorceive by 
drawing his finger ever so lightly upwards, they arc much 
harder to bend out of their plane, which is the direction 
in which they have to encounter the impulse and pros- 
sur(! of the air, and in which their strength is wanted and 
put to the trial. 

This is one particularity in the sti’ucturo of a feather : 
a second is still more extraordinary. Whoever examinc.s 

* The quill part of a feather is composed of circular and 
longitudinal fibres. In making a pen, you must scrape off 
the coat of circular fibres, or tbe quill will .vplit in a ragged, 
jagged manner, making what boys call cat’s teeth. 
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a feather cannot help taking notice, that the threads or 
laniinas of which we have been speaking, in their natural 
state, vnite —that their union is something more than the 
mere apposition of loose surfaces—that they are not 
parted asunder without some degree of force—that, 
nevertheless, there is no glutinous cohesion between them 
—that, therefore, by some meehanieal means or other, 
they catch or clasp among themselves, thereby giving to 
the beard or vane its closeness and compactness of tex¬ 
ture. Nor is this all: when two laminm which have 
been separated by accident or force are brought together 
again, they im!Kiediately rechsp; the connexion, what¬ 
ever it was, is perfectly recovered, and the beard of the 
feather becomes as smooth and firm as if nothing had 
happened to it. Draw your finger down the feather, 
which is against the grain, and yon break, probably, the 
junction of some of the contiguous threads; draw your 
finger up the feather, and you restore all things to their 
former state. This is no common contrivance; and now 
for the mechanism by which it is eflected. The threads 
or laminae above mentioned are interlaced with one 
another; and the interlacing is j'erformed by means of 
a vast number of fibres or teeth, which the laminm shoot 
forth on each side, and which hook and grapple together. 
A friend of mine counted fifty of these fibres in onc- 
twentieth of an inch. These fibres are crooked, but 
curved after a different manner j for those which proceed 
from the thread on the side towards the extremity of the 
feather are lunger, more flexible, and bent downward; 
whereas those which proceed from the side towards the 
beginning or quill end of the feather are shorter, firmer, 
^3 turn upwards. The process, then, which takds place 
is as followswhen two laminss are pressed together, so 
that these long fibres arc forced far enough over the 
short ones, their crooked parts fall into the cavity made 
by the crooked parts of the others, just as the latch that 
is fastened to a door enters into the cavity of the catch 
fixed to the door-post, and there hooking itself, fa.stcns 
the door; for it is properly in this iiiannct that one 
thread of a feather is fastened to the other. 
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This admirable structure of the feather, which it is 
easy to see with the microscoi>e, succeeds perfectly for 
the use to which nature has designed it, which use was, 
not only that the laminae might be united, but that, when 
one thread or lamina has been separated from another 
by some external violence, it might be reclasped with 
sufficient facility and expedition.* 

In the ostrich, this apparatus of crotchets and fibres, 
of hooks and teeth, is wanting; and we see the con¬ 
sequence of the want. The filaments hang loose and 
separate from one another, forming only a kind of down, 
which constitution of the feathers, however it may fit 
them for the flowing honours of a lady’s head-dress, may 
be reckoned an imperfection in the bird, inasmuch as 
wings composed of these feathers, although they may 
gpeatly assist it in running, do not serve for flight. 

But. under the present division of our subject, our 
business with feathers is as they are the covering of the 
bird. And herein a singular circumstance occurs. In 
the small order of birds which winter with us, from a 
snipe downwards, let the external colour of the feathers 
bo what it will, their Creator has universally given them 
a bed of bheh down next their bodies. Black, we know, 
is the warmest colour; and the purpose here is, to icqj 
in the heat arising from the heart and circulation of the 
blood.*“ It is further likewise remarkable, that this is not 

* The alx)Te account is taken from Memoirs for a Natural 
History of Animals, by the Royal Academy of Paris, pub¬ 
lished in 1701, p. 219. 

When we attempt to apply the lights of experimental 
philosophy to this subject, the inquiry is not a little embar¬ 
rassing. A loose woolly texture, or down, as it implies the 
presence of air in its interstices, air being a bad conductor 
of heat, is therefore a warm covering: it prevents the ex¬ 
penditure of animal heat. When we consider the colour of 
the coverings of birds, we must bike new elements into our 
process of reasoning—we must reflect on the effects of the 
conduction and radiation of heat. The conduction is the 
conveyance of he.it; and the radiation is tlie parting with 
it into the atmosphere or into space. We have already ex- 
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{bund in larger birds; for which there is also a reason. 
Small birds are much more exposed to the cold than 
large ones, forasmuch as they present, in proportion to 
their bulk, a tmieh larger surface to the air. If a turkey 
were divided into a number of wrens (supposing the 
shape of the turkey and the wren to be similar), the 
Eurtaee of all the wrens would exceed the surface of the 
turkey in the proportion of the length, breadth (or of any 
homologous line) of a turkey to that of a wren, which 
would be, perhaps, a proportion of ten to one. It was 
neees.sary, therefore, that small birds should be more 
wariidy clad tHftn large ones; anil this seems to be the 
expedient by which that exigency is provided for. 

11. In comparing difierent animals, I know no part of 
their structure which exhibits greater variety, or, in that 
variety, a nicer accommodation to their respective con- 
veniency, than that which is seen in the ditfereut forma¬ 
tions of their mmiths. Whether the purpo.se be the 
reception of aliment merely, or the catching of prey, the 
]>icking up of seeds, the cropping of herbage, the extrac¬ 
tion of juices, the suction of liquids, the breaking and 
grinding of food, the taste of that food, together with the 
respiration of air, and, in conjunction with it, the utter¬ 
ance of sound; these various offices are assigned to this 
one i>art, and, in different species, provided for as they 
are wanted by its diSerent constitution. In the human 
species, forasmuch as there are hands to convey the food 
to the mouth, the mouth is flat, and by reason of its flat- 

plained why the interior covering of the arctic bird should 
lie loo.se: as to the colour, its eft'ect must result from radia¬ 
tion. It appears (to use the vulgar langiiage) that the iu- 
llueiico of cold both on quadrupeds and birds is to increase 
their woolly or downy covering, and, in many instances, to 
change the exterior colour to white: in other and more cor¬ 
rect words, a provision is made for changing tlicir clothing 
so as to siut their altercil circumstances. This change of 
colour corresponds with philosophical experiments—a white 
surface absorbing the least, and radiating the least, it should 
therefore tend to conftnc the vital heat within the animal, 
and carry it off slowly to the atmosphere. 
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ness, fitted only for reception; whereas the projecting 
iaws,,t)ie w'ido rictus, the pointed teeth of the dog and 
his affinities, enable t^m to apply their mouths to snatcfi 
and seize the objects of their pursuit. The full lips, the 
rough tongue, the corrugated cartilaginous jmlate, tlie 
broad cutting teeth of the ox, the deer, the horse, and 
the sheep qualify this tribe for browsing u|)on their pas¬ 
ture ; either gathering largo mouthfuls at once, where 
the grass is long, which is the case with the ox in par¬ 
ticular, or biting close where it is short, which the horse, 
and the sheep are able to do in a degree that one could 
hardly exjject. The retired under-jaw a swine works 
in the ground, after the jirotruding snout, like a prong or 
plough-share, has made its way to the roots u|)on which 
it feeds. A conformation so happy was not the gift of 
chance. 



In birds, this organ assumes a new character; new boli; 
in substance and in form, l)ut in both wond(!rfulJy adapted 
to the want.s ami uses of a distinct inode of existence. VVe 
have no longer tlic fleshy liiis, the teeth of enainelled 
bone; but we have, in the place of these two parts, and 
to jierform the office ol' botii, a hard substance (of tho 



174 


WATUEAL THEOLOGY. 


same nature with that which composes the nails, claws, 
and hoots of quadrupeds), cut out into proper shapes, and 
mechanically suited to the actions wnich are wanted. 
The sharp Mge and tempered point of. the sparroui’s bill 
picks almost every kind of seed from its concealment in 
the plant, and not only so, but hulls the grant, breaks' 
atid shatters the coats of the seed, in order to get at the 
kernel. The hooked beak of the hawk tribe separates 
the flesh from the bones of the animals which it feeds 
upon, almost with the cleanness and precision of a dis¬ 
sector’s knife. The butcher-bird transfixes its prey upon 
the spike of a thorn whilst it picks its bones. In some 
birds of this class we have the cross bill, i. e., both the 
upper and lower bill hooked, and their tips crossing. 
The spoon bill enables the goose to graze, to collect its 
food from the bottom of pools, or to seek it amidst the 
soft or liquid substances with which it is mixed. The 
long tapering bill of the snipe and woodcock penetrates 
still deeper into moist earth, which is the bed in which 
the food of that species is lodged. This is exactly 
the instrument which the animal wanted. It did not 
want strength in its bill, which was inconsistent with the 
slender form of the animal’s neck, as well as unnecessary 
for the kind of aliment upon which it subsists j but it 

wanted length to reach its object.^* 

** With the instrument, as we have before hinted, wc 
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But the species of bill which belong to the birds that 
live by suction deserves to be described in its relation to 
that office. They are what naturalists call serrated or 
dentated bills; the inside of them, towards the edge, 

Should ’expect a particular instinctive action, and a corre¬ 
sponding muscular power. As an animal with horns has a 
powerful neck, so has the neck of the heron, which is intro¬ 
duced here, an extraordinary muscular power, without 
which, indeed, the long and sharp bill would be of little 
use. When the dog approaches the wounded heron, the bird 
throws itself upon its back, and, retracting its long neck, 
suddenly darts it out with a force which strikes the bill deep 
into the dog. If you hold your hat towards the bird, the 
bill will be struck quite through it. In coutending with the 
hawk, when the latter is spitted, it is not by tlic rapid de¬ 
scent of the hawk, but by the force with which the heron 
drives its bill. 

The strength of the bill of the parrot, and that of all 
birds which break the stones of fruit, or nuts, or hard seeds, 
is ill another direction: the bill is hooked, yet is differently 
formed from that of the carnivorous bird. The intention is, 
in the firet place, that tiie point shall play vertically, which, 
with the strengthening of successive layers near the poinh 
rtiables it to break hard materials; and secondly, that by 

this form the nut or seed may he brought nearer uie joining 
or articulation of the jaw, which gives the same advantage 
that we have when we put a nut nearer the joint of the nut¬ 
cracker, that is, nearer the fulcrum. 

One disadvantage of this form and shortness of the bill 
would be, that the mandibles could not open wide enough to 
take in a large seed; but it is provided that the upper man¬ 
dible shall move upon the skull as well as the lower one, a 
subject which has not escaped our author’s attention. 

'i’he form of the bill of the cross-bill, which he mentions, 
looks like an imperfection, but is attended with real advan¬ 
tages. It is not for crushing, but rather for splitting up a 
seed into halves, and tearing the cones of the fir-tree. 

One of the. mosj curious provisions is in the bill of the 
sea-crow. The mSndibles are compressed into the form of 
simple lamina!, and the lower mandible projects beyond the 
upper one; so that, as he skims along the water, he dips his 
bill and lifts his food by the most appropriate instrument. 

>• 2c 
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being titickly set with parallel or concentric rows of 
short, strong, sharp-pointed prickles. These, though 
they should be called teeth, are not for the purpose of 
mastication, like the teeth of quadrupeds; nor yet, as in 
fish, for the seizing and retaining oi their prey; but for 
a quite different use. They form a filter. The duck, by 
means of them, discusses the mud; examining with great 
accuracy the puddle, the brake, every mixture which is 
likely to contain her food. The operation is thus carried 
on:—The liquid or semi-liquid, substances in which the 



animal has plunged her bill, she draws, by the action of 
her lungs, through the narrow interstices which lie be¬ 
tween these teeth, catching, as the stream passes across 
her beak, whatever it may happen to bring along with it 
that proves agreeable to her choice, and easily dismissing 
all the rest. Now, suppose the purpose to have been, 
out of a mass of confused and heterogeneous substances, 
to separate for the use of the animal, or rather to enable 
the animal to separate for its own, those few particles 
which suited its taste and digestion, what more artificial 
or more commodious instrument of selection could have 
been given to it tlian this natural filter ? It has been ob¬ 
served also (what must enable the bird to choose and dis- 
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tinguish with greater acuteness, as well, probably, as 
what greatly increases its luxury) that the bills of this 
species are furnished with largo nerves, that they are co¬ 
vered with a skin, and that the nerves run down to the 
very extremity. In the curlew, woodcock, and snipe, 
there are three pairs of nerves, equal almost to the optic 
nerve in thickness, which pass first along the roof of the 
mouth, and then along the upper chap down to the point 
of the bill, long as the bill is.-’** 

But to return to the train of our observations. The 
similitude between the bills of birds and the moutiis of 
quadrup^s is exactly such as, for the sake of tlie argu¬ 
ment, might be wished for. It is near enough to Ahow 
the continuation of the same plan: it is remote enough to 
exclude the supposition of the difibrence being produced 
by action or use. A more prominent contoiu", or a wider 
gap, might be resolved into the effect of continued effbrts, 
on the part of the species, to thrust out the mouth or 
open it to the stretch. But by wiiat course of action, or 
exercise, or endeavour, shall we get rid of the lips, the 
gums, the teeth, and acquire in the place of them pincers 
of hora ? By what habit shall wo so completely ctonge, 
not only the shape of the part, but the substance of 
which it is composed ? The truth is, if we had seen no 
other than the mouths of quadrupeds, we should have 
thought no other could have been formed: little could 
we have supposed that all the purposes of a mouth fur¬ 
nished with lips and armed with teeth could be answered 
by an instrument which had none of these-- could be 
supplied, and that with many additional advantages, by 
the hardness, and sharpness, and figure of the bills of 
birds. Everything about the animal mouth is mecha¬ 
nical. The teeth of fish have their pdints turned back¬ 
ward, like the teeth of a wool or cotton card. The teeth 
of lobsters work one against another, like the sides of a 
pair of shears. In many insects, the mouth is converted 

These are branches of the fifth nerve of the head, which 
alone, of all the nine nencs of the brain, bestows sensibility 
on the organ of touch. 
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into a pump or sucker, fitted at the end sometimes with 
a wimolc, sometimes with a forceps; by which double 
provision, vis., of the tube and the penetrating form of 
the point, the insect first bores through thei integumente 
of its prey, and then extracts the juices. And what is 
most extraordinary of all, one sort of mouth, as the occa¬ 
sion requires, shall be changed into another sort. The 
caterpillar could not live without teeth : in several spe¬ 
cies the butterfly formed from it could not use them. 
The old teeth, therefore, are cast off with the exuviae of 
the grub; a new and totally different apparatus assumes 
their place in the fly. Amid these novelties of form, 
we sometimes forget that it is ail the while the animal’s 
mouth; that, whether it be lips, or teeth, or bill, or 
lieak, or shears, or pump, it is the same part diversified; 
and it is also remarkable, that, under all the varieties of 
configuration with which we are acquainted, and which 
are very great, the organs of taste and smelling are situ¬ 
ated near each other. 

III. To the mouth adjoins the gullet: in this jiart 
also, comparative anatomy discovers a difference of struc¬ 
ture adapted to the different necessities of the animal. 
In brutes, because the posture of their neck conduces 
little to the passage of the aliment, the fibres of the gul¬ 
let which act in this business run in two close spiral lines, 
crossing each other: in men these fibres run only a little 
obliquely from the upper end of the ccsophagus to tlie 
stomach, into which, by a gentle contraction, they easily 
transmit the descending morsels—^that is to say, for the 

more laborious deglutition of animals which thrust their 

food vp instead of down, and also through a longer pas¬ 
sage, a proportionably more powerful apparatus of muscles 
is provided—more powerful, not merely by the strength 
of the fibres, which might be attributed to the greater ex¬ 
ercise of their force, but in their collocation, which is a 
determinate circumstance, and must have been original. 

IV. The gullet leads to the intestines; here, likewise, 
as before, comparing quadrupeds with man, under a ge¬ 
neral similitude we meet with appropriate differcnc-es. 
The valmdtB conniventes, or, as they are by some called, 
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the somi-lunar valves, found in the human intestine, are 
wanting in that: of brutes. These are wrinkles or plates 
of the innermost coat of the guts, the eflfect of winch is 
to retard the progress of the food through the alimentary 
canal. It is easy to understand how niuch more neces¬ 
sary such a provision may be to the body of an animal of 
an erect posture, and in which, consequently, the weight 
of the food is added to the action of the intestine, than 
in that of a quadruped, in which the course of the food, 
fiom its entrance to its exit, is nearly horizontal; but it 
is impossible to assign any cause, except the final cause, 
for this distinction actualr)r taking place. So far as de¬ 
pends upon the action ol the jwirt, this structure was 
moi% to be expected in a quadruped than in a man. In 
truth, it must in both have been formed, not by action, 
but in direct opposition to action and to pressure; but 
the opposition which would arise from pressure is greater 
in the upright trunk than in any other. That theory, 
therefore, is pointedly contradicted by the example be¬ 
fore us. The structure is found where its generation, 
according to the method by which the theorist would 
have it generated, is the most difficult j but, observe, it is 
found where its effect is most useful. 

The different length of the intestines in carnivorous 
and herbivorous animals has been noticed on a former 
occasion. The shortest, I believe, is that of some birds 
of prey, in which the intestinal canal is little more than 
a straight passage from the mouth to the vent. The 
longest is m the deer-kind. The intestines of a Caiia- 
diiin four feet high, measured ninety-six feet.* 
The intestine of a sheep, unravelled, measured thirty 
times the length of the body. The intestine of a wild 
cat is only three times the length of the body. Univer¬ 
sally, where the substance upon whieh the animal feeds 
is of slow concoction, or yields its chyle with more diffi¬ 
culty, there the passage is circuitous and dilatory, that 
time and space may be allowed for the cliangc and the 
absorption whieh are necessary. Where the food is 


♦ Mem. Acad. Paris, 1701, p. 170. 
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soon dissolved, or already half assimilated, an unneces¬ 
sary or perhaps hurtful detention is avoided, by giving 
to It a snorter and a readier route. 

V. In comparing the bcmea of different animals, we 
are struck, in the bones of birds, with a propriety which 
could only proceed from the wisdom of an intellieent and 
designing Creator. In the bones of an animal which is to 
fly, the two qualities required arc strength and lightness. 
Wherein, therefore, do the bones of birds (I speak of 
the cylindrical bones) differ in those respects from the 
bones of quadrupeds ? In three properties; first, their 
cavities are muen larger in proportion to the weight of 
the bone than in those of quadrupeds; secondly, tlicso 
cavities are empty; thirdly, the shell is of a firmer tex¬ 
ture than is the substance of other bones. It is easy to 
observe these particulars even in picking the wing or log 
of a chicken. Now the weight being the same, the di- 
ametei', it is evident, will be greater in a hollow bone 
than in a solid one, and with the diameter, as every ma¬ 
thematician can prove, is increased, cesteris paribus, the 
strength of the cylinder or its resistance to breaking. 
In a word, a bone of the same weight would not have 
been so strong in an^ other form; and to have made it 
heavier would have incommoded the animal’s flight. 
Yet this form could not be acquired by use, or the bone 
become hollow or tubular by exercise. What appe- 
tenCT could excavate a bone? 

VI. The lungs also of birds, as compared with tlie 
lungs of quadrupeds, contain in them a provision distin- 
guishingly calculated for this same purpose of Ipvitation, 
namely, a communication (not found in other kinds of 
animals) between the air-vessels of the lungs and the 
cavities of, the body; so that, by the intromission of tur 
from one to the other (at the will, as it should seem, of 
the animal), its body can be occasionally puffed out, and 
its tendency to descend in the air, or its specific gravity, 
made less. The bodies of birds are blown up from their 
lungs (which no other animal bodies are), and thus ren¬ 
dered buoyant.’* 

•* We have thrown some observations upon this subject 
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VII. All birds are oviparous. This likewise carries 
on the work of gestation with as little increase as possi¬ 
ble of the w«3ght of the body. A gravid uterus would 
have been a troublesome burden to a bird in its flight. 
The advantage in this respect of an oviparous procre¬ 
ation is, that whilst the whole brood are hatched together, 
the eggs are excluded singly, and at considerable inter¬ 
vals. Ten, fifteen, or twenty young birds may be pro¬ 
duced in one cletch or covey, yet the parent bird have 
never been encumbered by the load of more than one 
full-grown egg at one time.“ 
yill.^ A irrincipal topic of comparison between 
animals is in their instruments (^motion. These come 
before us under three divisions—icet, wings, and fins. I 
desire any man to say which of the three is best fitted for 
its use: or whether the same consummate art bo not con¬ 
spicuous in them all. The constitution of the elements 
in which the motion is to be performed is very different. 
The animal action must necessarily follow that consti¬ 
tution. The Creator, therefore, if we might so speak, 
had to prepme for different situations, for different diffi¬ 
culties ; yet the purpose is accoin|ilishc<i not less success¬ 
fully in one ease than in the other. And as between 
wings and the corresponding limbs of quadrupeds, it is 
accomplished without deserting-the general idea. The 
idea is modified, not deserted. Strip a wing of its 
feathers, and it bears no obscure resemblance to the fore¬ 
leg of a quadruped. The articulations at the shoulder 
and the cubitus arc much alike; and, what is a closer 
circumstance, in both cases the upper jart of the limb 
consists of a single bone, the lower i)art of two. 

But, fitted up with its furniture of feathers and quills, 
it becomes a wonderful instrument, more artificial than its 

into the Appendix, under the title of “ The Belafion of the 
Bodies of Birds to the Atmosphere." 

It has been elsewhere observed, that when predatory 
birds gorge themselves, they are sometimes unable to rise on 
the wing—a sufiBoient demonstration tliat the burden of an 
iffspring would have unsuited them for flight. 
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first appearance indicates, though that be very striking; 
at least, the use which the bird makes of its wings in 
flying is more complicated and more curious than is 
generally known. One thing is certain, that if the flap¬ 
ping of the wings in flight were no more tlian the re¬ 
ciprocal motion of the same surface in opposite directions, 
either upwards and downwards, or estimated in any 
oblique line, the bird would lose as much by one motion 
as she gained by another. The skylark could never 
ascend by such an action as tliis ; for, though the stroke 
upon the air by the under-sidc of her wing would carry 
her up, the stroke from the upper-side, when she raist^ 
, her wing again, would bring her down. In order, there¬ 
fore, to account for the advantage which the bird derives 
from her wing, it is necessary to suppose that the surface 
of the wing, measured upon the same plane, is eontracted, 
whilst the wing is drawn upand let out to its full ex¬ 
pansion, when it descends upon the air for the purpose 
of moving the body by the re-action of that element. 
Now, the form and structure of the wing, its external 
convexity, the disposition, and particularly the over- 

S iing, of its larger feathers, the action of the muscles 
joints of the pinions, arc all adapted to this alternate 
adjustment of its shape and dimensions. Such a twist, 
for instance, or semirotatory motion, is given to the great 
feathers of the wing, that they strike the air with their 
flat side, but rise from the stroke slantwise. The turn¬ 
ing of the oar in rowing, whilst the rower advances his 
hand for a new stroke, is a similar operation to that of 
the feather, and takes its name from the resemblance. I 
believe that this faculty is not found in the great feathers 
of the tail. This is the place also for observing that the 
pinions are so set upon the body as to bring down the 
wings not vertically, but in a direction obliquely tending 
towards the tail;—w'hich motion, by virtue of the com¬ 
mon resolution of forces, does two things at the same 
time—supports the body in the air, and carries it forward. 
The steerage of a bird in its flight is effected partly by 
the wings, but in a principal degree by the tail. And 
herein we meet with a circumstance not a little remark- 
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able. Birds with long legs have short tails; and in their 
flight place their legs close to their bodies, at the same 
time stretching them out backwards, as far as they can. 
In this position the legs extend beyond the rump, and 
become the rudder j supplying that steerage which the 
tail could not. 

From the wings of birds, the transition is easy to the 
Jins of fish.“ They are both, to their respective tribes, 
the instruments of tneir motion; but, in the work which 
they have to do, there is a considerable difference, 
founded in this circumstance. Fish, unlike birds, have 
very nearly the same specific gravity with the clement in 
which they move. In the case of fish, therefore, there is 
little or no weight to bear up ; what is wanted is only 
an impulse sufficient to carry tne body through a resisting 
medium, or to maintain the posture, or to support or re¬ 
store the balance of the body, which is always the most 
unsteady where there is no weight to sink it. For these 
offices, the fins are as large as necessary, though much 
smaller than wings, their action mechanical, their {xisi- 
tion, and the muscles by which they are moved, in the 
highest degree convenient. The following short account 
of spmc experiments upon fish, made for the purpose of 
ascertaining the use of their fins, will be the best con¬ 
firmation of what we assert. In most fish, besides the 
great fin, the tail, we find two pairs of fins ujion the 
sides, two single fins upon the back, and one upon the 

” This subject is necessarily treated at length in the 
Bridgewater Treatise of the Hand. We have had occasion 
to state, that in the higher division of animated natnre, the 
vertebrata, one plan or system of bones can be traced through 
every variety from man to fishes; and tliis is more especially 
shown by the comparison of the arm with the anterior ex¬ 
tremity of quadrupeds and the wing of birds, and even with 

the pectoral fin of the fish. The nnmlier of the-bones and 
the form and the application of the muscles to them vary, 
but yet they are accommodated in a manner so perfect,- that, 
on examining any individual among the varieties of the 
species, we should say that nothing could be better suited to 
its purpose. 
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belly, or rather between the belly and the tail. The 
balancing use of these organs is proved in this manner 
Of the large-headed fish, if you cut oflF the pectoral fins— 
i. e., the pair which lies <'lo 30 behind the gills— the head 
falls prone to the bottom: if the right pectoral fin only 
be cut off, the fish leans to that side; if tlio ventral fin 
on the same side be cut away, then it loses its'cquilibrium 
entirely; if the dorsal and ventral fins be cut off, the fish 
reels to the right and left. When the fish dies, that is, 
when the fins cease to playthe belly turns upwards. 
The use of the same parts for motion is seen in the fol¬ 
lowing observation upon them when put in action. The 
pectoral, and more particularly tlio ventral fins, serve to 
raise and depress the fish; when the fish desires to have a 
retrograde motion, a stroke forward with the pectoral fin 
effectually produces it; if the fish desire to turn cither 
way, a single blow with the tail the opposite way sends 
it round at once; if the tail strike both ways, the motion 
praduced by the double lash is progressive, and enables 
the fish to dart forward with an astonishing velocity.* 
The result is, not only in some cases the most rapid, but 
in all cases the most gentle, pliant, easy, animal motion 
with which we are acquainted. However, when the 
tail is cut off, the fish loses all motion, and gives itself up 
to where the water impels it. The rest of the fins, there¬ 
fore, 80 far as respects motion, seem to be merely sub¬ 
sidiary to this. In their mechanical use, the anal fin 
may be reckoned the keel; the ventral fins, out-riggers ; 
the pectoral muscles, the oars ; and if there be any simi¬ 
litude between these parts of a boat and a fish, observe, 
that it is not the resemblance of imitation, but the like¬ 
ness which arises from applying similar mechanical means 
to the same purpose. 

We have seen that the tail in the fish is the great in¬ 
strument of motion. Now, in cetaceous or warm-blooded 
fish, which are obliged to rise every two or three minutes 
to the surface to take breath, tlie tall, unlike what it is in 
other fish, is horizontal; its stroke, consequently, per- 

* Goldsmith, Hist, of An. Nat, vol. vi. p. 154. 
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pendicular to the horizon, which is the right direction 
for sending the fish to the top, or carrying it down to 
the l)ottotn.** 

The poising and modon of fishes in the water has in¬ 
terested some of our greatest philosophers, as Galileo and 
Uorelli. It is estimated that fishes make their way through 
a medium which resists nine hundred times more than the 
atmosphere. Uut then, as it offers a certain resistance to 
their progress, it resists also the motion of their tail and fins 
by which they hare their power of progression. The 
breadth of the tail of fishes, compared with that of their fins, 
and its muscularity and power, declare what is affirmed to 
us upon authority—that the tail is the great instrument of 
their progression; and we can see that when the trout darts 
away, the force of his motion lays down the fius close upon 
his body. But the fins direct him, as out-riggers, and the 
pectoral fins especially, by raising’or depressing the head, 
give direction to the whole body under the force of the tail. 
The lateral fins, and particularly the pectoral fins, also sus¬ 
tain him in the right position in the water; without the co¬ 
operation of these with the tail, the fish would move like a 
boat sculled by one oar at the stern. As the digestion of 
fishes, as well as that of other animals, is attended with the 
extrication of air, and as the intestines are below the centre, 
the belly would be tunicd up but for the action of these 
lateral fms; as we see takes place in a dead fish. The tall 

and fins are the instruments of motion; but the incessant 
action of the muscles which move these is a just matter of 
admiration. If a fish move with his head down the stream, 
he must move more rapidly than the water, or the water 
gets under the operculum of the gills, and chokes him. He 
lies, therefore, continually with his head to the stream. We 
may see a trout lying for hours stationary, whilst the 
stream is running past him; and they seem to remain so for 
days and nights. In salmon-fishing, the fly is played upon 
the l)roken water, in the midst of the torrent, and there the 
fish shows himself rising from a part of the river where 
men could not preserve their footing, though assisted by 
poles, or by locking their arms together. When the salmon 
lcai)S, he makes extraordinary exertions. Just under the 
cataract, and against the stream, he will rush for some yards, 
and rise out of the spray six or eight feet; and amidst the 
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Regarding animals in their instruments of motion, we 
have only followed tlie eom])arison through the first great 
division of animals into beasts, birds, and fish. If it were 
our intention to pursue the consideration farther, 1 should 
take in that generic distinction amongst birds, the web- 
foot of water-fowl. It is an instance which may be 
pointed out to a child. The utility of the web to water- 
fowl, the inutility to land-fowl, are so obvious, that it 
seems impossible to notice the difference without acknow¬ 
ledging the design. 1 am at a loss to know how those 
who deny the agency of an intelligent Creator dispose of 
this example. There is nothing m the action of swim- 



noise of the water, they may be heard striking against the 
rook with a sound like the clapping of the hands. If they 
find a temporary lodgment on the shelving rock, they lie 
quivering and preparing for another somerset, until tliey 
reach the top of the cataract. This exhibits not only the 
power of their muscles, assisted by the elasticity of their 
bones, but the force of instinct by which they are led to seek 
the shallow streams for depositing their eggs. • 

The porpoise will swim round and round a ship which is 
sailing at fourteen miles an hour: a thing almost as sur¬ 
prising as the fly circling round the horse’s ear for a whole 
stage. 

To all this may lie added, tliat the solid wliich mathema¬ 
ticians have discovered, by refined application of the cal¬ 
culus, and have termed “the solid of least resistance,” 
because it is the conformation which is less than any other 
affected by the resistance of any medium, resembles a fish in 
its form 
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ming, as carried on by a bird upon the surface of the water, 
that should generate a membrane between the toes. As to 
that membrane, it is an exercise of constant resistance. 
The only supposition I can think of is, that all birds have 
been originally water-fowl, and web-foptod; that spar¬ 
rows, hawks, linnets, &c., which frequent the land, have, 
in process of time, and in the course of many generations, 
had this part worn away by treading upon haid ground. 
To such evasive assumptions must athcUm always have 
recourse! And after all, it confesses that the structure 
of the feet of birds, in their original form, was critically 
adapted to their original destination I The web-feet of 
amphibious quadrupeds, seals, otters, &c., fall under the 
same observation. 

IX. The^we senses are common to most large ani¬ 
mals ; nor have we much diftcrehcc to remark in tlieir 
constitution, or much, however, which is referable to 
mechanism. 

The superior sagacity of animals which hunt their 
prey, and which, consequently, depend for their liveli¬ 
hood upon their nose, is well known in its use; but not 
at all known in the oi^anization which produces it. 

The external ears of beasts of prey, of lions, tigers, 
wolves, have their trumpet-part, or concavity, standing 
forwards, to seize the sounds which are before them— 
viz., the sounds of the animals which they pursue or 
watch. The ears of animals of flight arc tunicd back¬ 
ward, to give notice of the approach of their enemy li'ora 
behind, whence he may steal upon them unseen. This 
is a critical distinction, and is mechanical; but it may be 
suggested, and, I think, not without probability, that it is 
the effect of continual habit. 

The eyes of animals which follow their prey by night, 
as cats, owls, &c., possess a faculty not given to those 
of other species, namely, of cloring the pupil entirely. 
The final cause of which seems to be this :—It was ne¬ 
cessary for such animals to be able to descry objects with 
very small degrees of light. This capacity depended 
upon the superior sensibility of the retina; that is, upon 
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its being effected by the most feeble impulses. But that 
tondemess of structure, which rendered the membrane 
thus exquisitely sensible, rendered it also liable to be 
otlendcd by the access of stronger degrees of light. The 
contractile range therefore of the pupil is increased in 
these animals, so as to enable them to close the aperture 
entirely, which includes tlie jjower of diminishing it in 
every degree; whereby at all times such portions, and 
only such portions, of light are admitted, as may be re¬ 
ceived without injury to the sense^ 

There appears to bo also in the figure, and in some 
properties ot the pupil of the cjre, an apjtropriato relation 
to the wants of different animals. In horses, oxen, 
goats, sheep, the pupil of the eye is elliptical; the trans¬ 
verse axis being horizontal; by which structure, although 


NATURAL THE0L03Y. 


189 


the eye l)c placed on the side of the head, the anterior 
elongation of the i)upil catches the forward rays, or those 
which come from objects immediately in front of the 
animal’s face. 



[Thu ligure represents the iris of a lion. I) B, the straight ot coil' 
rergiug tibres; C» the fibres which encircle the inner margin of the 
ifb.j 
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CHAPTER XIIL 

TECDLIAB OBOANlgATlOXS. 

I iiKLiEve that all the instances which I shall collect 
under this title might, consistently enough with technical 
language, have been placed under the head of Compara¬ 
tive Anatomy. But there appears to me an impropriety 
in the use which that term hath obtained ; it being, in 
some sort, absurd to call that a case of comparative ana¬ 
tomy in which there is nothing to “ compare in 
which a conformation is found in one animal, which hath 
nothing properly answering to it in another. Of this 
kind are the examples which I have to ])ropose in the 
present chapter; and the reader will see that, though 
some of them be the strongest, perhaps, he will meet 
with under any division of our subject, they must ncccs- 
sitrily bo of an unconnected and miscellaneous nature. 
To dispose them, however, into some sort of order, we 
will notice, first, particularities of structure which belong 
to quadrupeds, birds, and fish, as such, or to many of tlic 
kinds included in these classes of animals; and then, 
such i)articularities as are confined to one or two species. 

1 . Along each side of the neck of large quadrtipeds 
runs a stiff robust cartilage, which butchers call tho pax- 
wax. No person can carve the upper end of a crop of 
beef without driving his knife against it. It is a tough, 
strong, tendinous substance, braced from the head to the 
middle of the back: its office is to assist in supporting 
the weight of tho head. It is a mechanical provision, 
of which this is the undisputed use; and it is sufficient, 
and not more than sufficient, for the purpose which it 
has to execute. Tho head of an ox or a horse is a heavy 
weight, acting at the end of a long lever (consequently 
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witli a great purchase), and in a direction nearly perpen¬ 
dicular to the joints of the suptrorting neck. From .such 
a force, so advantageously applied, the bones of the neck 
would be in constant danger of dislocation, if they were 
not fortified by this strong tape. No such organ is 
found in the human subject, because, from the erect po¬ 
sition of the head (the pressure of it acting nearly in the 
direction of the ytine), the junction of the vertebra; aj;- 
pears to be sufficiently secure without it. This cau¬ 
tionary expedient therefore is limited to quadrupeds ; 
the care of the Creator is seen where it is wanted.” 

II. The oil with which birds preen their feathers, and 
the organ whiclt supplies it, is a specific provision for 
the winged creation. On each side of the rump of birds 
is observed a small nipple, yielding upon pressure a 
butter-like substance, which the bird extracts by ))iiich- 
ing the ])ap with its bill. With this oil or ointment, 
thus procured, the bird dresses his coat; and repeats the 
action a.s often .as its own sensations teach it that it is in 
any part wanted, or as the excretion may be sufficient 
for the expense. The gland, the pap, the nature and 
quality of the excreted substance, the manner of obtain¬ 
ing it from its lodgment in the body, the application of 

” The author is not quite correct here, inasmuch as elastic 
ligaments are liberally supplied in die human spine: a range 
of peculiar ligaments, the “ liyamenta sub/lava,” run along 
the course of the spine, and are highly elastic. The %«- 
mviitum mivh(B is that ligament which runs from the promi¬ 
nence of the spine between the shoulders to the back of the 
head; and the student who hangs his head over his hook 
enjoys the advantage of this elastic support: so that it is 
strictly a matter comparative; we may trace it with in¬ 
creasing strength from the ligament that sustains a man’s 
head, to that which, like the spring of a steelyard, weighs 
against the immense head of the elephant. 

These clastic ligaments vary with the length and motion 
of the neck. It would be tedious to describe their varieties 
in the camel, camelopard, ostrich, &c. We may l)e satis¬ 
fied with the fact, that the elastic ligament is a structure 
extensively used in the animal textures, generally coming 
in aid of the muscles, or as a substitute for them. 

I. 'i V 
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it when obtained, form, collectively, an evidence of in¬ 
tention which it ,is not easy to withstand. Nothing 
similar to it is found in unfeathered animals. What blind 
conatus of nature should produce it in birds; should not 
produce it in beasts ? 

III. The air-bladder also of a ^fish affords a plain and 
direct instance, not only of contrivance, but strictly of 
that species of contrivance which we denominate me¬ 
chanical. It is a philosophical apparatus in the body of 
an animal. The principle of the contrivance is clear : 
the application of the principle is also clear. The use 
of the organ to sustain, and, at will, also to elevate, the 
body of the fish in the water, is proved by observing, 
what has been tried, that, when the bladder is burst, the 
fish grovels at the bottom; and also, that flounders, soles, 
skates, which are without the air-bladder, seldom rise in 
the water, and that with eftbrt. The manner in which 
the purpose is attained, and the suitableness of the means 
to the end, arc not difiicult to be apprehended. The 
rising and sinking of a fish in water, so far as it is inde- 
])endent of the stroke of the fins and tail, can only bo 
regulated by the specific gravity of the body. When 
the bladder, contained in the body of the fish, is con¬ 
tracted, which the fish probably possesses a muscular 
power of doing, the bulk of the fish is contracted along 
with it; whereby, since the absolute weight remains the 
same, the specific gravity, which is the sinking force, is 
increased, and the fish descends : on the contrary, when, 
in consequence of the relaxation of the muscles, the 

elasticity of the enclosed and now compressed air re¬ 
stores the dimensions of the bladder, the tendency down¬ 
wards becomes proportionably less than it was before, or 
is turned into a conti-ary tendeney. These are known 
properties of bodies immersed in a fluid. The enamelled 
figures, or little glass bubbles, in a jar of water, are made 
to rise and fall by the same artifice. A diving-machine 
might be made to ascend and descend upon the like prin¬ 
ciple ; namely, by introducing into the inside of it an 
air-vessel, which, by its contraction, would diminish, and 
by its distension enlarge the bulk of the machine itself, 
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and thus render it specifically heavier or specifically 
lighter than the water which surrounds it. 8up|)ose 
this to be done, and the artist to solicit a patent ibr his 
invention: the inspectors of the model, whatever they 
might think of the use or value of the contrivance, could 
by no possibility entertain a question in their minds, 
whether it were a contrivance or not. No reason ims 
ever been assigned,—no reason can bo assigned, why tlie 
<'uiiclusion is not as certain in the fish as it is in the ma¬ 
chine ; why the argument is not as firm in one case ns 
the other. 

It would be very worthy of inquiry, if it were pos¬ 
sible to discover, by what method an animal which lives 
constantly in water is able to supply a repository of air. 
The exjiedicnt, whatever it be, forms part, and perhaps 
the most curious jiart of the provision. Nothing similar 
to the air-bladder is found in land-animals; and a life in 
the water has no natural tendency to produce a bag of 
air. Nothing can be farther from an acquired organi¬ 
sation than this is.“ 

The sea varies in temperature and pressure at diflFerent 
depths, and no doubt the texture of the fish, and especially 
of its integument, must conform to this variety. The swim¬ 
ming-bladder is the means of adjustment by which the fish 
lives at its native depths without waste of animal exertion : 
such is the power of expansion of the air-bladder when re¬ 
lieved from the pressure, that,#vhen' a fish is brought up 
from the greatest depth, it inverts and thrusts out the viscera 
from the mouth. We do not see, however, that naturalists 
have adverted to the place of this swimming-bladder. It 
lies close to the spine, and appears to counterbalance, in 
some measure at least, the air in the intestines by being thus 
placed above them. In the cetacea, as the whale, their 
buoyancy proceeds from the quantity of oil under the skin, 
especially of their head, and which it has been observed is 
bestowed in order to ensure their readily coming to the Sur- 
fiice to breathe when their natural powers are weakened. 
For the same reason, that they may raise their heads to the 
surface, their tails are horizontal. . In the jelly-fish, those 
soft animals which float in sheltered estuaries (the phi/sso- 
phora), there is an air-vessel which they can fill and empty, 
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Tlieae examples mark the attention of the Creator to 
the three great kingdoms of his animal creation, and to 
their, constitution as such. The example which stands 
next in point of generality, belonging to a large tribe of 
animals, or rather to various species of that tribe, is the 
poisonous tooth of serpents. 

I. The Janff of a mper is a clear and curious example 
of mechanical contrivance. It is a perforated tooth, 
loose at the root: in its quiet state, lying down flat upon 
the jaw, but furnished with a muscle which, witti a 
jerk, and by the pluck, as it were, of a string, sud¬ 
denly erects it. ■- Under the tooth, close to its root, and 
communicating with the peribration, lies a small bag 
containing the venom. When the fang is raised, the 
clo»ng of the jaw presses its root against the bag under¬ 
neath ; and the force of this compression scuds out the 
fluid with a considerable impetus through the tube in 
the middle of the tooth. What more unequivocal or 
efl'ectual apparatus could be devised for the double pur¬ 
pose of at once inflicting the wound and injecting the 
lioison? Yet, though lodged in the mouth, it is so 
constituted, as, in its inoffensive and quiescent state, not 
to interfere with the animal’s ordinary office of receiving 
its food. It has been observed also, that none of the 
harmless sei^nts, the black snake, the blind worm, &f., 
liave those iangs, but teeth of an equal size; not movc- 
iiblc as this is, out fixed into the jaw. 

II. In being the property of several different species, 
tlie preceding example is resembled by that wliicli 1 
sliall next mention, which is the bag of the opossum. 
This is a mechanical contrivance, most proiierly so called. 
The simplicity of the cx])cdient renders the contrivance 
more obvious than many others, and by no means less 
certain. A false skin under the belly of the animal 
forms a pouch, into which llie young litter are received 
at their birth; where they have an easy and constant 
access to the teats ; in which they are transported by tlie 

by which means they rise or sink at pleasure. Others (the 
vilUla) raise a sail. Some of this cla.ss propel themselves 
by taking in water, and suddenly rejecting it. 
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dam from place to place; where they are at liberty (o 
run in and outand where they find a refuge from sur¬ 
prise and danger. It is their cradle, their asylum, and 
the machine w their conveyance.^ Can the use of this 
structure be doubted of? Nor is it a mere doubling of 
the skin; but is a new organ, furnished with bones and 
muscles of its own. Two bones are placed before the 
os pubis, and joined to that bone as their base. These 
support and give a fixture to the muscles which serve to 
0 ]>en the bag. To these muscles there are antagonists, 
which serve in the same manner to shut it; and this 
office they perform so exactly, that, in the living animil, 
the opening can scarcely be discerned, except when the 
sides arc forcibly drawn asunder.* Is there any action 
in this ))art of the animal, any process arising from that 
action, by which these members could be formed ? any 
account to be given of the formation, except design ? 

Ill, As a particularity, yet appertaining to more 
species than one, and also as strictly mechanical, we 
may notice a circumstance in the structure of the daws 
of certain birds. The middle claw of the heron and 
cormorant is toothed and notched like a saw. These 
birds are great fishers, and these notches assist them in 
holding their slipjjery prey. The use is evident; but 
the structure such as cannot at all be accounted for by 
the effort of the animal, or the exercise of the part. 
Some otlier fishing birds have these notches in their 
biUs; and for the same purpose. The gannet, or Solaiid 
goose, has the side of its bill irregularly jagged, that it 
may hold its prey the faster. Nor can the structure in 
this, more than in the former case*, arise from the manner 
of employing the jMirt. The smooth surfaces, and soft 
flesh of fish, were less likely to notch the bills of birds, 
than the hard bodies upon which many other species feed. 

VVc now come to (Mirticularitics strictly so called, as 
being limited to a single spxtcics of animal. Of these 1 
shall take one frean a quadru])cd, and one from a bird. 

I. The stomach oj the camel is well known to retain 


* Goldsmith, Nat. Hist, vol. iv. p. 244. 
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largo quantidcs of water, and to retain it uncKdnged for 
a considerable length of time. This property qualifies 
it for living in the desert. Let us see, therefore,, what 
is the internal organisation, upon which a faculty so rare 
and so beneficial depends. A number of distinct sacs 
or bags (in a dromedary thirty of these have been 
counted) are observed to lie between the membranes of 
the second stomach, and to open into the stomach near 
the top by small square apertures. Through these 
orifices, after the stomach is full, the annexed bags are 
filled from it: and the water so deposited is, in the first 
place, not liable to pass into the intetines; in the second 
place, is kept sepamte from the solid aliment; and, in 
the third place, is out of the reach of the digestive action 
of the stomach, or of mixture with the gastric juice. It 
appears probable, or rather certain, that the animal, by 
tile conformation of its muscles, possesses the power of 
squeezing back this water from the adjacent bags into 
the stomach, whenever thirst excites it to put this power 
in action. 

II. The tongue cf the looodpecker is one of those sin¬ 
gularities which nature presents us with when a sin¬ 
gular purpose is to be answered. It is a particular in-, 
strument for a particular use; and what, except design, 
ever produces such? The woodpecker lives chiefly 
upon insects lodged in the bodies of decayed or decaying 
trees. For the purpose of boring into the wood, it is 
furnished with a bill straight, hard, angular, and sharp. 
When, by means of this piercer, it has reached the cells 
of the insects,’then comes the office of its tongue: which 
tongue is, first, of such a length that the bird can dart 
it out three or four inches from the bill,—in this respect 
differing greatly from every other species of bird; in 
the second place, it is tipped with a stiff, sharp, bony 
thorn; and, in the third place (which appears to me the 
most remarkable property of all), this tip is dentated on 
both sides like the beard of an arrow or the barb of a 
hook. The description of the part declares its uses. 
The bird, having exposed the retreats of the insects by 
the assistance ol its bill,- with a motion inconceivably 
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nuick, launches out at them this long tongue; transfixes 
them upon the barbed needle at the end of it; and thus 
draws its prey within its mouth. If this be* not me-' 
chanism, what is ? ' Should it be said, that, by continual 
endeavours to shoot out the tongue to the stretch, the 
woodpecker species may- by degrees have lengthened 
the organ itself, beyond that of other birds, what 
account can bo given of its form, of its tip ? how, in 
particular, did it get its barb, its dentation ? These 
barbs, in my opinion, wherever they occur, are decisive 
proofs of mechanical contrivanee.‘r 

'What could have tempted BufFou to express bis pity 
for this bird as abject and degraded, it is not easy to con¬ 
ceive : nor why it should be described as leading an insipid 
life, because continually employed in boring and hammering 
the old stump of a tree. A late naturalist describes the 
woodpecker as enjoying the sweet hours of the morning, on 
the highest branch of the tallest tree, fluttering and playing 
with his mate and companions. No doubt his diligence, 
perseverance, and energy in plying his beak are veiy extra¬ 
ordinary. But, besides the wedge-like strength of the beak, 
and the power of the neck to strike with it, there is some¬ 
thing remarkable in its sensibility. That nerve, the fifth 
pair, on which we have shown that all tlie sensibility of 
the head depends, transmits a large branch along the inside 
of the mandibles; and, ns this nerve approaches the extre¬ 
mity, it perforates the bone by innumerable small canals, so 
as to be given to the homy covering of the beak, which is 
thus possessed of a sensibility to feel in the crevices of the 
wood, and under the bark; and the woodpecker is enabled 
by this means to .direct the tongue, which our author cor¬ 
rectly describes as moving with extraordinary celerity, and 
with a point like a barbed arrow. 

We have represented the dissection of the head of this 
bird more accurately in its anatomy than is to be found in 
books. We offer it because it exhibits a very carious piece 
of mechanism, adjusted to the tongue, to enable the animal 
to thrust it out far, and with unusual rapidity, a is the 
barbed tongue; b, two slender elastic ligamentous cartilages, 
of very peculiar structure and use. On one extremity they 
arc attached to the bone which supports the upper mandible; 
from this we trace them over the skull down upon the sides 
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III. I shall add one more example, for the sake of 
its novelty. It is always an agreeable discovery, when, 

of the neck; and, with a large sweep, tnniing under the 
lower mandible, and so continued into the tongue, and not 
terminating until they reach the homy point, ccc, a long 
muscle which follows these ligamentous cartilages upon their 
concave side, arising from the bone of the lower mandible, 
and so sweeping round with the cartilages and over the 
skull, to have anotlicr fixed point at the upper mandible: 
these protrude the tongue. Two muscles are seen to arise 
from the sides of the larynx, which are the opponents of 
the last, and retract the tongue. Leaving the other parts of 
the anatomy, we beg the reader’s attention to the action of 
the muscle ccc, which presents one of those curious in- 
stances observed in comparative anatomy, of a mechanism 
adapted to a particular purpose. The tongue is not only 
thrust out &r by this ^paratus, but is shot with great ra¬ 
pidity, in correspondence with its barbed point. Tliis effect 
IS produced by tM two extremities of the muscle being fixed 
points, and tne fibres of the muscle itself running on the 
concave side of the cartilaginous bow, so as to form a smaller 
circle. We require no mathematical demonstration to prove 
that the tongue most be thrust out to a<greater distance than 
the measure of contraction of the muscle. Let us tie the 
line of the fishing-rod to its slender top, and pull upon it at 
the butts the motion of the top will be very extensive, even 
when only an inch of the line is drawn through the rings. 
This is a pretty accurate representation of what takes place 
by the contraction of this protruding muscle. We have no¬ 
ticed that tlie upper cud of this arch is fixed, the whole mo¬ 
tion must therefore be given to the loose extremity in the 
tongue; and we cannot but observe that this peculiar arch 
and muscular ring arc adapted for tlie rapid protrusion of 
the tongue; whilst its retraction is produced by a common 
muscle, that is, a muscle running in a straight course. 

Another curious part of this apparatus is, that a very large 
gland, which pours out a glutinous matter, is embraced and 
compressed by the action of the circular muscle. This 
viscid secretion bedewing the tongue furnishes an additional 
means for the bird to pick up insects, such as ants, without 
the necessity of sticking eacn with its arrow. Nothing can 
be more mechanical, or more happily adapted to its purpose, 
tl^ the whole of tills structure, and consequently uothing 
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having remarked in an animal an extraordinary struc¬ 
ture, we come at length to find out an unexpected use 
for it. The following narrative furnishes an instance 
of this kind. The babyroussa, or Indian hog, a species 
of wild boar, found in the East Indies, has two bent 
teeth, more than half a yard long, growing upwards, 
and (which is the singularity) from the, upper jaw'. 
These instruments are not wanted for offence; that 
service being provided for by two tusks issuing from the 
under jaw, and resembling those of the common boar: 
nor docs the animal use them for defence. They might 
seem, therefore, to be both a superfluity and an encum¬ 
brance. But observe the event: the animal sleeps 
standing; and, in order to support its head, hooks its 
up))er tusks upon the branches of trees.™ 



better suited to strengthen the argument in the text. Indeed 
it is not inferior to the means employed for giving rapidity 
of motion to the memhrana nictitans of the eye of the bird. 

•• This notion of the babyroussa sleeping on its feet and 
lianging by its teeth the while, is a mere fancy. It has 
arisen from the difficulty of accounting for the teeth, which 
rise out from the month, and turn up before the eyes. The 
better opinion is, that they guard the eyes in rushing through 
the thick underwood. 
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CHAPTER XIV. 

PEOSPEOTIVE CONTRIVANCES. 

1 CAN hardly imagine to myself a more distinguishing 
mark, and, consequently, a more certain proof of design, 
than preparaiim —t. e., the providing of things before¬ 
hand, which are not to bo used until a considerable time 
afterwards: for this implies a contemplation of the 
future, which belongs only to intelligence. 

Of these prospective contrivances, the bodies of animals 
furnish various examples. 

I. The human' teeth afford an instance, not only of 
prospective contrivance, but of the completion of the 
contnvance being designedly suspended. They are 
formed within the gums, and there they stop; the fact 
being, that their farther advance to maturity would not 
only be, useless to the new-born animal, but extremely 
in its way; as it is evident that the act of mcking, by 
which it is for some time to be nourished, will be i)cr- 
formed with more ease both to the nurse and to the in- 
fant, whilst the inside of the mouth and edges of the 
gums are smooth and soft, than if set with hard-pointed 
bones. By the time they are wanted the teeth arc 
ready. They have been lodged within the gums for 
some months past, but detained, as it were, in their 
sockets, so long as their farther protrusion would interfere 
with the office to which the mouth is destined. Nature, 
namely, that intelligence which was employed in crea¬ 
tion, looked beyond the first year of the infant’s life; 
yet, whilst she was providing for functions which were 
after that term to become necessary, was careful not to 
incommode those which preceded them. What renders 
it more probable that tliis is the effect of design, is, that 
the teeth are imperfect, whilst all other parts of the 
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mouth are perfect. The lips are perfect, the tongue is 
perfect i the cheeks, the jaws, the palate, the pharynx, 
tlic larynx, are all perfect: Uie teeth alone are not so. 
This is the fact with respect to the human mouth : the 
fact also is, that the i»rts above enumerated are called 

into use from the beginning; whereas the teeth would 
bo only so many obstacles and annoyances, if they were 
there. When a contrary order is necessary, a contrary 
order prevails. In the worm of the. beetle, as hatched 
from the egg, the teeth are the first tilings which arrive 
at perfection. The insect begins to gnaw as soon as it 
e.scapes from the shell, though its other parts be only 
gradually advancing to their maturity.*" 

What has been observed of the teeth, is true of the 
horns of animals; and for the same reason. The horn 
of a calf or a lamb docs not bud, or at least does not 
sprout to any considerable length, until the animal be 
capable of browsing upon its pasture; because such a 
substance upon the lorenead of the young animal would 
very much incommode the teat of the dam in the office 
of giving suck. 

Hut in the case of the teeth —of the human teeth at 
least, the prosjiectivo contrivance looks still farther. A 
succession of crops is provided, and provided from the 
beginning; a second tier being originally formed be¬ 
neath the first, which do not come into use till several 
years afterwards. And this double or suppletory provi¬ 
sion meets a difficulty in the mechanism of the mouth, 
which would have appeared almost insurmountable. The 
expansion of the jaw (the consequence of the proportion¬ 
able growth of the animal, and of its skull) necessarily 
separates the teeth of the first set, however compactly 
disposed, to a distance from one another, which would 
be very inconvenient. In due time, therefore, i. e., 
when the jaw lias attained a great part of its dimensions, 
a new set of teeth springs up (loosening and pushing 
out the old ones before them), more exactly fitted to the 
space which they are to occupy, and rising also in such 

" See the note upon the teeth in the Appendix. The sub- 
iect is full of interest. 
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close ranks, as to allow for aiw extension of line whieh 
the subscfjuent enlargement of the head may occasion.*® 

II. It IS not very easy to conceive a more evidently 
prosliectlvo contrivance than that which, in all viviparous 
animals, is found in tho milk of the female parent. At 
the moment the young animal enters the world there is 
its maintenance ready for it. The particulars to be re- 
marked in this economy are neither few nor slight. We 
have, first, the nutritious quality of the fluid, unlike, in 
this respect, every other excretion of the body; and 
in which nature hitherto remains unimitated, neither 
cookery nor chemistry having been able to make milk 
out of grass: we have, secondly, the organ for its recep¬ 
tion and retention: we have’, thirdly, the excretory 
duct annexed to that organ; and we have, lastly, the 
determination of the milk to the breast at the particular 
juncture when it is about to be wanted. Wo have all 
these properties in the subject before us; and they are 
all indications of design. The last circumstance is tho 
strongest of any. If I had been to guess beforehand, I 
should have conjectured, that at the time when there 
was an extraordinary demand for nourishment in omr 
jiart of tho system there would bo the least likelihood of 
a redundancy to supply another part. The advanced 
pregnancy of the female has no intelligible tendency to 
fill the breasts with milk. The lacteal system is a con- 
stant wonder; and it adds to other causes of our admi¬ 
ration, that the number of the teats or paps in each 
species is found to bear a proportion to the number of 
the young. In the sow, the bitch, the rabbit, the cat, 

®® The second or permanent set of teeth does not push out 
the deciduous or milk teeth. The process is not mechanical. 
Whilst yet a tender membrane is around the second tooth, 
those of the first set are suiferiug absorption at their fangs. 
Another circumstance, which shows the provision not to be 
mechanical, is the wasting of the old alveolar proce.ss, and 
the growth of the new: the new alveolar process or socket 
of the permanent tooth is forming at the time tliat the portion 
x>( the jaw which held the first tooth firm is yieldmg by 
absorption. 
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the raft 'which have numerous litters, the paps arc numei^ 
ous, and are disposed along the whole length of the 
belly: in the cow and marc, they are few. The most 
simple account of this, is to refer it to a deagning 
Creator.*' 

But in the argument before us, we are entitled to con¬ 
sider not only animal bodies when framed, but the cir¬ 
cumstance under which they are framed: and in this 
view of the subject, the constitution of many of their 
parts is most strictly prospective. 

III. The eye is of no use, at the time when it is 
formed. It is an optical instrument made in a dungeon ; 
constructed for the refraction of light to a focus, an<l 
jjerfect for its purpose, before a ray of light has had ac¬ 
cess to it; geometrically adapted to the properties and 
action of an element with which it has no communica¬ 
tion. It is about indeed to enter into that communica¬ 
tion : and this is precisely the thing which evidences in¬ 
tention. It is promding for the future in the closest 
sense which can be given to these terms ; for it is pro- 

•• The only parallel to this is the care with which nature 
secures the nourishment of the embryon plant, or the chick 
in the egg. The lobes of a bean or a pea, and of most seeds, 
consist of a deposit of nutritious matter, and when heat and 
moisture fevour the development of the living property, 
vessels which are scattered in these lobes or cotyledons 
commence absorption of the matter, and carry it to the 
centre of the plant. It is remarkable that these lobes, 
having thus, in the first Instance, sullied the young plant 
with nutritions matter, change their office, and, rising above 
the surfece, become the first leaves. Thus we see how the 
nourishment is supplied, until the radicle is pushed down 
into the earth, and the leaves receive the influence of the 
atmosphere. So in the chick, the white or albumen of the 
egg goes to its uourishment whilst it is in the shell: but the 
yolk of the egg is embraced in the body of tlie chick when 
excluded from the shell, and a duct leads from the membrane 
enclosing this mass of nutriment into the first intestine. And 
thus is me chick nourished, not only whilst included in the 
shell, but also during its first feeble existence, a period which 
oorresponds with that of lactation in mammalia. 
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viding for a future change; not for the then subsisting 
condition of the animal; not for any gradual progress or 
advance in that same condition ; but for a new state, the 
consequence of a great and sudden alteration, which the 
animal is to undergo at its birth. Is it to be believed 
that the eye was formed, or, which is the same thing, 
tliat the series of causes was fixed by which the eye is 
formed, without a view to this change ; without a pros¬ 
pect of that condition, in which its fabric, of no use at 
jircsent, is about to be of the greatest; without a con¬ 
sideration of the qualities of that element^ hitherto en¬ 
tirely excluded, but with which it was hereafter to hold 
so intimate a relation ? A young man makes a pair of 
spectacles for himself against he grows old ; for which 
spectacles he has no want or use whatever at the time he 
makes them. Could this be done without knowing and 
considering the defect of vision to which advanced age 
is subject? Would not the precise suitableness of the 
instrument to its purpose, of the remedy to the defect, 
of the convex lens to the flattened eye, establish the 
certainty of the conclusion, that the case, afterwards to 
arise, had been considered beforehand, speculated upon, 
l>rovided for ? all which are exclusively the acts of a 
reasoning mind. The eye formed in one state, for use 
only in another state, and in a different state, affords a 
jiroof no less clear of destination to a future purpose; 
and a proof proportionably stronger, as the machinery is 
more compheated, and the adaptation more exact. 

IV. What has been said of the eye, holds equally 
true of the lungs. Composed of air-vessels, where there 
is no air; elaborately constructed for the alternate ad¬ 
mission and expulsion of an clastic fluid, where no such 
fluid exists; this great organ, with the whole apparatus 
belonging to it, lies collapsed in tlie foetal thorax; yet 
in order, and in readiness' for action, the first moment 
that the occasion requires its service. This is having a 
machine locked up in store for future use ; which incon- 
ic.'tably proves, that the case was expected to occur in 
which this use might be experienced ; but expectation 
is the proper act of intelligence. Considering the state 
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in which an animal exists before its birth, 1 should look 
for nothing less in its body than a system of lungs. It 
is like %ding a pir of bellows in the bottom of the sea; 
of no sort of use in the situation in which they are found : 
fomiod for an action which was impossible to be exerted ; 
holding no relation or fitness to the element which sur¬ 
rounds them, but both to another element in another 
place. 

As prt and (larcel of the same plan ought to be men¬ 
tioned, in sjicakiug of the lungs, the provisiouary con¬ 
trivances ot the foramen ovale and ductus arteriosus. In 
the foetus pips arc laid for the pssage of the blood 
through the lungs; but, until the .lungs be inflated by 
the inspiration of air, that jiassage is impervious, or in a 
great degree obstructeil. What then is to be done V 
What would an artist, what would a master, do ujion the 
occasion ? lie would endeavour, most probably, to pro¬ 
vide a temporary passage, which might carry on the 

communication required, until the other was opeft. Now 
this is the thing which is actually done in the heart. 
Instead of the circuitous route through the lungs vvliich 
the blood afterwards takes before it get from one auricle 
of the heart to the other, a portion of the blood pa.sses 
immediately from the right auricle to the hd't, through 
a bole placed in the partition which separates these (?a- 
vitics. This hole anatomists call the foramen ovate. 
There is likewise another cross cut, answering the saim; 
purpose, by what is called the ductus arteriosus, lying 
between the pulmonary artery and the aiirta. But both 
expedients are so .strictly temporary, that after birth the 
one |iassage is closed, and the tube which forms the 
other shrivelled up into a ligament. If this be not con 
trivance, what is V 

But, forasmuch as the action of the air upon the blood 
in the lungs appears to be necessary to the perfect con¬ 
coction of that fluid, j. e., to the life and health of the 
animal (otherwise the shortest route might still be the 
best), how comes it to pass that the foetus lives, and 
grows, and thrives without itV The answer is, that the 
blood of the foetus is the mother’s; that it has under. 
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trone that action in her habit; that one pair of lungs 
serves for both. When the animals arc separated a new 
neocssity arises; and to meet this necessity as soon as it 
occurs an organisation is prepared. It is ready for its 
pur|K)se; it oniy waits for the atmosphere ; it begins to 
play the moment the air is admitted to it.®' 

Does not the whole condition of the embryon go to this 
argument? At first there is a mere jelly, or what appears 
as such; a little further advanced, and there are bones, and 
muscles, and nerves. But these lie quite inactive for a long 
term; the nerve excites to no action; the muscles do not 
move; the joints are not exercised, they are perfected slowly. 
The period of full development is not arrived; they have not 
yet their stimulus to activity. The whole then is in a state 
of preparation. Conduit pipes without their fluids, glands 
and ducts without their secretions, sensibilities dormant, and 
a mechanism quite inoperative; a whole animal system beau¬ 
tifully TOutthtd, but ouiyin"* prospective contrivance." 
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CHAPTER XV. 

BELATIONS. 

Whbn several different parts contribute to one effect, or, 
which is the same thing, when an effect is produced by 
the joint action of different instruments; the fitness of 
such parts or instruments to one anotiter for the purpose 
of prraucing, by their united action, the effect, is what 
I call rdatm; and wherever this is observed in the 

works of nature or of man it appears to me to carry along 
with it decisive evidence of understanding, intention, 
art. In examining, for instance, the several parts of a 
watch, the spring, the barrel, the chain, the fusee, the 
balance, the wheels of various sizes, forms, and positions, 
what is it which would take an observer’s attention, as 
most plainly evincing a construction, directed by .thought, 
deliberation, and contrivance ? It is the suitableness of 
these parts to one another; first, in the succession and 
order in which they act; and, secondly, with a view to 
the effect finally produced. Thus, referring the spring 
to the wheels, our observer sees in it that which origi¬ 
nates and upholds their motion; in the chain, that which 
transmits the motion to the fusee; in the fusee, that 
which communicates it to the wheels; in the conical 
figure of the fusee, if ho refer to the spring, he sees that 
which corrects the inequality of its force. Referring 
the wheels to one another, he notices, first, their teeth, 
which would have been without use or meaning if there 
liad been only one wheel, or if the wheels had had no 
connexion between themselves, or common bearing upon 
some joint effect; secondly, the correspondency of their 
position, so that the teeth of one wheel catch into the 
teeth of another; thirdly, the proportion observed in the 
number of teeth in each wheel, which determines the 
rate of going. Referring the balance to the i-est of the 
works, he saw, when he came to understand its action, 
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that which rendered their motions equable. Lastly, in 
looking upon the index and face of the watch, ho saw 
the use and conclusion of the mechanism, viz., marking 
the succession of minutes and hours; but all depending 
upon the motions within, ail upon the system of inter¬ 
mediate actions between the spring and the pointer. 
What thus struck his attention in the several parts of tlie 
watch he might probably designate by one general name 
of “ relationand ob^rving with respect to all case.s 
whatever, in which the origin and formation of a thing 
could be ascertained by evidence, that these relations 
were found in things produced by art and design, and in 
no other things, he would rightly deem of them as cha¬ 
racteristic of such productions. To apply the reasoning 
here described to the works of nature. 

The animal economy is full, is made up, of these 
relations. 

1. There are, first, what in one form or other belong 
to all animals, the parts and powers which successively 
act upon their ^ood. Compare this action with the pro¬ 
cess of a manufactory. In men and quadrupeds the aliment 
is first broken and bruised by mecnkniceJ instruments of 
mastication, viz., sharp spikes or hard knobs, pressing 
against or rubbing upon one another; thus ground and 
comminuted, it is carried by a pipe into the stomach, 
where it waits to undergo a great chemical action, which 
we call digestion: when digested it is delivered through 
an orifice, which opens and shuts, as there is occasion, 
into the first intestine; there, after being mixed with 
certain proper ingredients, poured through a hole in the. 
side of the vessel, it is farmer dissolved: in this state 
the milk, chyle, or part which.is wanted, and which is 
suited for animal nourishment, is strained oft' by the 
mouths of very small tubes opening into the cavity of 
the intestines; thus freed from its grosser parts, the 
percolated fluid is carried by a long, winding, but trace¬ 
able course, into tlic main stream of the old circulation; 
which conveys it in its progress to every part of thi> 
body. Now 1 say again, compare this with the process 
of a manufactory, with the making of cider, for example; 
with the bruising of the apples in the mill, the squecz* 
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ing of them when so bruised in the press, the fermen¬ 
tation in the vat, the bestowing of the liquor thus fer¬ 
mented in the hogsheads, the drawing off into bottles, 
the pouring out for use Into the glass. Lot any one show 
me any difference between these two cases as to the 
point of contrivance. That which is at present under 
our consideration, the “ relation” of the parts succes¬ 
sively employed, is not more clear in the last case than 
in the first. The aptness of the jaws and teeth to [n'c- 
pare the food for the stomach is, at least, as manilest as 
that of the cidcr-niill to crush the apples for the press. 
The concoction of the food in the stomach is as neces- 
■sary for its future use as the fermentation of the stum in 
the vat is to the perfection of the liquor. The dispo.^al 
of the aliment afterwards, the action and change wliioh 
it undergoes, the route which it is made to take, in 
order that, and until that, it arrive at its destination, is 
more complex indeed and intricate, but, in the midst ot 
complication and intricacy, as evident and certain as is 
the apparatus of cocks, pipes, tunnels, for transferring 
the cider from one vessel to another; of barrels and 
bottles for preserving it till fit for use, or of cups and 
glasses for bringing it when wanted to the lip of the 
consumer. The character of the machinery is in ))olli 
eases this,—that one part answers to another part, and 
every part to the final ro.sult. 

This parallel between the alimentary operation and 
some of the processes of art might he carried further 
into detail. . Spallanzani has remarked* a circumstantial 
resemblance between the stomachs of gallinaceou.s fowls 
and the structure of corn-mills. Whilst th6 two sides 
of the gizzard perform the office of the mill-stones, the 
craw or crop supplies the place ot the hopjier. 

When our fowls are abundantly supplictl with meat, 
they soon fill their craw ; but it docs not immediately- 
pass thence into the gizzard; it always enters in very 
small quantities, in proportion to the progress of tritu¬ 
ration, in like manner as, in a mill, a receiver is fixed 
above the two large stones which serve for grinding the 


* Disc. i. sec. liv. 
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«)m, which receiver, ulthuugh the com be put into it 
in bn.-hcls, allows the grain to dribble only in small 
ijiiantitics into the centrtu hole in the upper niill-stone. 

But wc have not dona with the alimentary history. 
There subsists a general relation between the extonial 
organs of an animal by which it procures its food and 
the internal powers by which it digests it. Birds ol' 
]iroy, by their talons and beaks, are qualified to seize 
and devour many species both of other birds and of 
((uadrupeds. The constitution of the stomach agrees 
I'vaetly with tlie form of the members. The gastric 
juice of a bird of prey, of an owl, a falcon, or a kite, 
acts upon the animal fibre alone; it will not act upon 

weds or gausses at all. On the Other hand, the contbr- 

inatiou of the mouth of the sheep or the ox is suited for 
browsing upon herbage. Nothing about these animals 
is fitted for the pursuit of living prey. Accordingly it 
has been found by experiments, tried not many years 
ago, with perforated balls, that the gastric juice of rumi- 
jialing animals, such as the sheep and the ox, S(»ecdily 
ilissolves vegetables, but makes no impression upon 
juiiuial bodies. This accordancy is still more particular. 
The gastric juice, even of granivoroiis birds, will notact 
upon the grain whilst whoh', ami entire. In performing 
tile experiment of digesting with the gastric juice in 
vessels, the grain must be crushed and bruised before it 
be submitted to the menstruum, that is to say, must un¬ 
dergo by art, without the body, the preparatory action 
which the gizzard e.\crts ujion it within the body, or no 
dige-stion will take place. So strict, in this case, is the 
relation between the oflices assigned to the digestive 
organ, between the mechanical ojieration and the chemi¬ 
cal process. 

II. The relation of the kidneys to the bladder, and 
of the ureters to both, i. e., of the secreting organ to the 
ves.sel ri'cciving the secreted liquor, and the pipe laid 
from one to the other for the (lurpose of conveying it 
from one to the other, is as manifest as it is amongst the 
ililfereut vc,s.sels employed in a distillery, or in the com¬ 
munications between them. The animal structure, in 
this case, being simple, and the parts easily separated. 
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it forms an instance of correlation which may be pre¬ 
sented by dissection to every eye, or which, indeed, 
without dissection, is c^ble of being apprehended by 
every understanding. This correlation of instruments 
to one another fixes intention somewhere—especially 
when every other solution is negatived by the confor¬ 
mation. If the bladder had been merely an expansion 
of the ureter, produced by retention of the fluid, there 
ought to have been a bladder for each ureter. One re¬ 
ceptacle fed by two pipes issuing from difffcrent sides of 
the bo<Jy, yet from both conveying the same fluid, is not 
to l)e accounted for by any such supposition as this. 

III. Relation of parts to one another accompanies us 
throughout the whole animal economy. Can any rela¬ 
tion be more simple, yet more convincing than this, that 

the eyes are so placed as to look in the direction in 
which the legs move and the hands work ? It might 
have happened very differently if it had been left to 
chance. There were at least three-quarters of the com¬ 
pass out of four to have erred in. Any considerable 
alteration in the position of the eye or the figure of the 
joints would have disturbed the line, and destroyed the 
alliance between the sense and the limbs. 

IV. But relation, perhaps, is never so striking as when 
. t subsists, not between different parts of the same thing, 
but between different things. The relation lictween a 
lock and a key is more obvious than it is between dif¬ 
ferent parts of the lock. A bow was designed for an 
arrow, and an arrow for a bow; and the design is more 
evident for their being separate implements. 

Nor do the works of the Deity want this clearest 
species of relation. The sexes arc manifestly made for 
each other. They form the grand relation of animated 
nature, universal, organic, mechanical, subsisting, like 
the clearest relations of art, in different individuals, un¬ 
equivocal, inexplicable without design. 

So much so, that, were every other proof of contri¬ 
vance m nature dubious or obscure, this alone would be 
sufficient. The example is complete. Nothing is want¬ 
ing to the argument. I see no way whatever of getting 
over it. 
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V. The teats of animals which give suck bear a rela¬ 
tion to the mouth of tho suckling progeny, particularly 
to the li))3 and tongue. Here also, as before, is a cor¬ 
respondency of jiarts, which parts subsist in difierent 
individuals. 

These are general relations, or the relations of parts 
which are found either in ail animals or in large classes 
and descriptions of animals. Particular relations, or the 
relations which subsist between tho particular configura¬ 
tion of one or more parts of certain species of animals, 
and the particular configuration of one or more other 
parts of the same animal (which is the sort of relation that 
IS, perhaps, most striking), arc suoh as the following:— 

1. In the swan, the web-foot, the spoon-bill, the long 
neck, the thick down, the graminivorous stomach, bear 
all a relation to one another, inasmuch as they ail concur 
in one design, that of supplying tho occasions of an 
atjuatic fowl floating upon the surface of shallowjxiols 
ot M’atcr, and seeking its food at the bottom. Begin 
with any one of these particularities of structure, and 
observe how the rest follow it. The web-foot qualifies 
the bird for swimming; the spoon-bill enables it to graze. 
But how is an animal floating upon the surface of pools 
of water to graze at the bottom, except by the mediation 
of a long neck ? A long neck accordingly is given to 
it. Again, a warm-blooded animal which was to jiass its 
life upon water, required a defence against the coldness 
of that element. Such a defence is furnished to tho 
swan in the muffin which its body is wrapped. But all 
this outward apparatus would have been in vain, if the 
intestinal system had not been suited to the digestion of 
vegetable substances. I say suited to the digestion of 
vegetable substances; for it is well known that there are 
two intestinal systems found in birds: one with a mem¬ 
branous stomach and a gastric juice, capable of dissolving 
animal substances alone—the other with a crop and giz¬ 
zard calculated for the moistening, bruising, and after¬ 
wards digesting, of vegetable aliment. 

Or set oflF with any other distinctive part in tho bmly 
of the swan; for instance, with the long neck. The 
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long neck, without the web-foot, would have been an 
eneumbrance to the bird ; yet there is no necessary 
connexion between a long neck and a web-foot. In fact 
they do not usually go together. How happens it, 
therefore, that they meet only when a particular design 
demands the aid of both ? 

II. This mutual relation, arising from a subserviency 
to a common purpose, is very observable also in the parts 
of a wiofe. The strong short legs of that animal, the 
])almatcd feet, armed with sharp nails, the pig-like nose, 
the teeth, the velvet coat, the small external ear, the 
sagacious smell, the sunk protected eye, all conduce to 
the utilities or to the safety of its under-ground life. It 
is a special purnose, specially consulted tlirOUgrhOUt. 
The form of the feet fixes the character of the animal. 
They are so many shovels; they determine its action to 
that of rooting in the ground; and everything about its 
body agrees with this destination. The cylindrical 
figure of the mole, as well as the compactness of its 
form, arising from the terseness of its limbs, projKirtion- 
ably lessens its labour; because, according to its bulk, 
it thereby requires the least possible quantity of earth 
to be removed for its progress. It has nearly the same 
structure of the face and jaws as a swine, and the same 
office for them. The nose is sharp, slender, tendinous, 
strong, with a pair of nerves going down to the end of 
it. The plush covering which, by the smoothness, 
closeness, and polish of the short piles that compose it, 
rejects the adhesion of almost every species ot earth, 
defends the animal from cold and wet, and from the im¬ 
pediment which it would experience by the mould stick¬ 
ing to its body. From soils of all kinds the little pioneer 
comes forth bright and clean. Inhabiting dirt, it is of 
all animals the neatest. 

But what I have always moat admired in the mole is 
Its eyes. This animal occasionally visiting tire surface, 
and wanting, for its safety and direction, to be informed 
when it docs so, or when it approaches it, a perception 
of light was necessary. I do not know that the clear¬ 
ness of sight do|>ends at all upon the size of the organ 
W'hat is giuned by the largeness or prominenc’c of the 
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globe of the eye, is width in the field of vision. Such 
a capacity would bo of no use to an animal which was 
to seek its food in the dark. The mole did not want to 
look about it; nor would a large advanced eye have 
been easily defeilUed from the annoyance to wtich the 
life of the animal must constantly expose it. How in¬ 
deed was the mole, working its way under ground, to 
guard its eyes at all ? In order to meet this difficulty, 
the eyes are made scarcely larger than the head of a 
<x)rking-pin; and these minute globules are sunk so 
deeply in the skull, and lie so sheltered within the velvet 
of its covering, as that any contraction of what may be 
called the eye-brows, not only closes up the apertures 
which lead to the eyes, but presents a cushion, as it 
were, to any sharp or protruding substance which might 
push against them. This ajicrturc, even in its ordinary 
state, is like a pin-lwle in a piece of velvet, scarcely per¬ 
vious to loose particles of earth. 

Observe, then, in this structure, that which we call 
relation. There is no natural connexion between a 
small sunk eye and a shovel palmated foot. Paimated 
feet might have been joined with goggle eyes ; or small 
eyes might have been joined with ieet of any other form. 
What was it therefore which brought them together in 
the mole ? That which brought together the barrel, 
the chain, and the fusee in a watch—design; and design 
in both cases inferred, from the relation which the parts 
bear to one another in the prosecution of a common jmr- 
jiosc. As hath already been observed, there arc difter- 
ent ways of stating the relation, according as we set out 
from a difierent part. In the instance before us, we may 
either consider the shape of the feet, as qualifying the 
animal for that mode of life and inhabitation to which 
the structure of its eyes confines it; or we may consider 
the structure of the eye as the only one which would 
have suited with the action to which the feet are adapted. 
The relation is manifest, whichever of the parts related 
we place first in the order of our consideration. In a 
word, the feet of the mole arc made lor digging: the 
neck, nose, cyers, ears, and skin, arc jieculiarly adajited 
to an underground life; and this is what I cull relatioiu 
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CHAPTER XVI. 

COMPENSATION. 

Compensation is a species of relation. It is relation 
when the drfect$ of one part, or of one organ, are sup¬ 
plied by the structure of another part, or of another 
organ. Thus— 

I. The short unbending nock of the dephant is com¬ 
pensated by the length and flexibility of his proboscis. 
He could not have reached the ground without it; or, 
if it be supposed that he might have fed upon the fruit, 

leaves, or branches of trees, how was he to drink ‘i 

Should it be asked, why is the elephant’s neck so short ? 
it may be answered, that the weight of a head so heavy 
could not have been supported at the end of a longer 
lever. To a form, therefore, in some respects neces¬ 
sary, but in some respects also inademiate to the occa¬ 
sion of the animal, a supplement is added, which exactly 
makes up the deficiency under which he laboured. 

If it be suggested that this proboscis may have been 
produced, in a long course of generations, by the con¬ 
stant endeavour of the elephant to thrust out its nose 
(which is the general hypothesis by which it has lately 
been attempted to account for the forms of animated 
nature), 1 would ask, Ilow was the animal to subsist in 
the mean time—during the process —mUil this prolonga¬ 
tion of snout were completed ? What was to become of 
the individual whilst the species was perfecting 

®* Whilst we have before us the daily proof of the capa¬ 
cities of animals for domestication, in considering their 
structure and their instincts, we must look back into tliat 
long period before man’s creation, when they bad not his 
protection and care. A thousand conenrring testimonies 
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Our business at present is, simply to jioint out the 
relation which this organ bears to the peculiar figure of 
the animal to which it belongs. And herein all things 
eorrespond. The necessity of the elephant’s proboscis 
arises from the shortness of his neck : the .shortness of 
the neck is rendered necessary by the weight of the 
head. Were we to enter into an examination of the 
structure and anatomy of the proboscis itself, wo should 
SCO in it one of the most curious of ali examples of 
animal mechanism. The disposition of the ringlets and 
fibres, for the purpose, first, of forming a long cartila¬ 
ginous pipe; secondly, of contracting and lengthening 
that i)iiie; thirdly, of turning it in every direction at the 
will of the animal; with the superaddition at the end. 


prove that there were periods when the eartli's surface was 
more suitable for brutes than it was for the abode of man ; 
and when they were grouped together, each species with its 
enemy, and each with a power of preservation, at once tc 
prevent too great an increase and total extermination. The 
young horse, which in his paddock has neither known bad 
treatment nor an enemy, will yet shiver and start away from 
a brindled swine, or any animal that is bristled or rough. 

Geological researches, so happily combined with compa¬ 
rative anatomy, give ns no room to conjecture that there has 
been anything like a progressive improvement in the species 
of animals. They have been created with all the characters 
in which they are now propagated; and had it been other- 
wise, the species would have become extinct, or they would 
have lost their place in that balance of offence and defence 
by which it has pleased the Creator to provide for theit 
continuance. 

One would imagine that an idea so wild, as that an anim:d 
should produce the variety of organs or external instruments 
which we see, by an effort—an energy proceeding from 
itself, could never have been maintained in an age like the 
present, when it is so fully proved that there is no change 
upon the extremity of an animal, no additional organ like 
this of the trunk of an elephant, no variety in its paw or its 
hoof, but what is attended with a corresponding alteration 
in the wliole system of the creature—of its bones, its teeth, 
its stomach, as well as in its appetites and desires. 
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of a fleshy production, of about the lengrth and thickness 
of a Anger; and performing the oiRce of a Anger, so as 
to pick up a straw from the ground. These properties 
of the same organ, taken togctlier, exhibit a specimen, 
not only of design (which is attested by the advantage), 
but of consummate art, and, as 1 may say, of elaborate 
prwaration, in accomplishing that dcsi^. 

ii. The hook in the wing of a hat is strictly a me¬ 
chanical, and, also, a cowi/iensatiwp contrivance. At the 
angle of its wing there is a bent claw, exactly in the 
form of a hook, by which the bat attaches itself to the 
sides of rocks, caves, and buildings, laying hold of 
crevices, joinings, chinks, and roughnesses. It hooks 
itself by this claw; remains susjicndod by this hold ; 
takes its flight from this position: which operations 
compensate for the decrepitude of its legs and feet. 
Witliout her hook, the bat would be the most helpless 
of all animals. She can neither run upon her feet, nor 
raise herself from the ground. These inabilities arc 
made up to her by the contrivance in her wing; and in 
placing a claw on that part, the Creator has deviated 
from the analogy observed in winged anim.als. A sin¬ 
gular defect required a singular substitute. 

III. The crane-kind are to live and seek their food 
amongst the waters; yet, having no web-foot, are in¬ 
capable of swimming. To make up for this deflcicncy, 
they arc furnished with long legs for wading, or long 
bills for groping, or usually with both. This is com- 
jtensation. But I think the true reflection upon the 
present instance is, how every part of nature is tenanted 
by appropriate inhabitants. Not only is the surface of 
deep waters peopled by numerous tribes of birds that 
swim, but marshes and shallow jmols are furnished w'ith 
hardly less numerous tribes of birds that wade. 

IV. The common parrot has, in the stnicture of its 
beak, both an inconveniency and a competisaiion for it. 
When I speak of an inconveniemy I liave a view to a 
dilemma which frequently occurs in the works of nature 
—viz., that the peculiarity of structure by which aii 
organ is made to answer one purpose necessarily unflts 
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it for some other purpose. This is the case before us. 
The upper bill of the jarrot is so much hooked, and so 
much overlaps the lower, that if, as in other birds, the 
lower chap alone had motion, the bird could scarcely 
gape wide enough to rewivo its food; yet this hook and 
overlapping of the bill could not be spared, for it forms 
the very instrument by which the biro climbs,—to say 
nothing of the use which it makes of it in breaking nuts 
and the hanl substances upon which it feeds. IIow, 
therefore, has nature provuled for the oimning of this 
occluded mouth ? By making the upper eliap moveable, 
as well as the lower. In most birds, the upper chap is 
connected, and makes but one pieee, with the skull; 
but in the parrot the upper chap is joined to the bone 
of the head by a strong membrane placed on each side 
of it, which lifts and depresses it at pleasure * 
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V. The spider's web is a compensating contrivance. 
The spider lives upon flies, without wings to pursue 
them,—a case, one would have thought, of great difii- 
culty, yet provided for, and provided for by a resource 
which no stratagem, no effort of the animal, could have 
produced, had not both its external and internal struc¬ 
ture been specifically adapted to the oiasration.®* 

“ There are few things better suited to remove the dis¬ 
gust into which young people are betrayed on the view of 
some natural objects, than this of the spider. I'hey will 
find that the most despised creature may become a subject 
of admiration, and be sriected by the naturalist to exhibit the 
marvellous works of the creation. The terms given to these 
insects lead us to expect interesting particnlars concerning 
them, since they have been divided into vagrants, hunters, 
swimmers, and water-spiders, sedentary, and mason-spiders; 
thus evincing a variety in their condition, activity, and mode 
of life; and we cannot be surprised to find them varying 
in the performance of their vital functions (as, for example, 
in their mode of breathing), as well as in their extremities 
and instruments. Of these instruments the most striking is 
the apparatus for spinning and weaving, by which they not 
only fabricate webs to entangle their prey, but form cells for 
their residence and concealment; sometimes living in the 
ground, sometimes under water, yet breathing Hie atmos¬ 
phere. Corresponding with their very singular organization 
are their instincts. We arc familiar with the watchfulness 
and voracity of some spiders, when their prey is indicated 
by the vibration of the cords of their net-work. Others 
have the eye and disposition of the lynx or tiger, and after 
couching in concealment, leap upon their victims. Some 
conceal themselves under a silken hood or tube, six eyes 
only projecting. Some bore a hole in the earth, and line it 
as finely as if it were done with tlie trowel and mortar, and 
then hang it with delicate curtains. - A very extraordinary 
degree of contrivance is exhibited in tlie trap-door spider. 
This door, from which it derives its name, has a frame and 
hinge on the mouth of the cell, and is so provided that the 
claw of the spider can lay hold of it, and whether she enters 
or goes out, says Mr. Kirby, the door shuts of itself. But 
the water-spider has a domicile more curious still: it is 
under water, with an opening at the lower part for her exit 
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VI. In many species of insects the eye is fixed, and 
consequently without the power of turning the pupil to 
the object. This great defect is, however, jierfectly 
compensated, and by a mechanism which we should not 
suspect. The eye is a multiplying.glass with a lens 
looking in every direction and catching every object. 
By which means, although the orb of the eye be sta. 
tionary, the field of vision is as ample as that of other 
animals, and is commanded on every side. When this 
lattice-work was first observed, the multiplicity and 
minuteness of the surfaces must have added to the sur¬ 
prise of the discovery. x\dams tells us that fourteen 
hundred of these reticulations have been counted in the 
two eyes of a drone-bee. 

In Other eases the empmation is efFectod by the 

and entrance; and although this cell be under water, it con- 
taips air like a diving-bell, so that the spider brcadies the 
atmosphere. The air is renewed in the cell in a manner 
not easily explained. The spider comes to the surface; a 
bubble of air is attracted to its body ; with this air she de¬ 
scends, and gets under her celt, when the air is disengaged 
and rises into the cell; and thus, though under water, she 
lives in the air. There must be some peculiar property of 
the surface of this creature by which she can move in the 
water surrounded with an atmosphere, and live under the 
water breathing tlie air. 

The chief instrument by which the spider performs these 
wonders is the spinning apparatus. The matter from which 
the threads are spun is a liquid contained in cells; the ducts 
from these cells open upon little projecting teats, and the 
atmosphere has so immediate an e&‘Ct upon this liquid, that 
upon exposure to it, the secretion becomes a tough and strong 
thread. Twenty-four of these fine strands form together a 
thread of the thickness of that of the silk-worm. We are 
assured that there arc three different sorts of nia trial thus 
produced, which arc indeed required for the various purposes 
to which they are applied—a.s, for example, to mix up with 
the earth to form tlie cells,—to line these cells as with fine 
cotton,—to make light and floating threads by which they 
may lie conveyed through the air, as well as those meshes 
which are so geometrically and correctly formed to entrap 
tlicir prey. 
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number and position of the eyes themselves The spider 
has eight eyes, mounted upon different parts of the head ; 
two in front, two in the top of the head, two on each 
side. These eyes are without motion, but, by their situ¬ 
ation, suited to comprehend every view which the wants 
or safety of the animal rendered it necessary for it to 
take. 

VII. The Memoirs for the Natural History of Ani¬ 
mals, published by the French Academy, a.b. 1687, 
furnish us with some curious particulars in the eye of a 
cameleon. Instead of two eyelids, it is covered by an 
eyelid with a hole in it. This singular .structure appears 
to be compensatory, and to answer to some other singu¬ 
larities in the shape of the animal. The neck of the 
caiheleon is inflexible. To make up for this, the eye is 
so prominent as that more than half of the ball stands 
out of the head, by means of which extraordinary pro¬ 
jection the pupil of the eye can be carried by the mus¬ 
cles in cvci'y direction, and is capable of being pointed 
towards every object. Hut then, so unusual an exposure 
of the globe of the eye requires for its lubricity and de¬ 
fence a more than onlinary protection of eyelid, as well 
as a more than ordinary supply of moisture; yet the mo¬ 
tion of an eyelid, formed according to the common ctm- 
struction, would be impeded, as it should seem, by the 
«,onvexity of the organ. The aperture in the lid meets 
this difficulty. It enables the animal to keep the prin¬ 
cipal part of the surface of the eye under cover, and to 
preserve it in a due state of humidity without shutting 
out the light, or without performing every moment a 
nictitation which it is probable would be more laborious 
to this animal than to others. 

VIII. In another animal, and in another part of the 
animal economy, the same Memoirs describe a most re¬ 
markable substitiUion. The reader will remember what 
we have already observed concerning the iiUesHnal canal 
—that its length, so many times exceedbig that of the 
body, promotes the extraction of the eh;:io from the ali- 
ment.'by giving room for the lacteal ves -els to. act upon 

^ it through a greater space. This long intjsstine, wher- 
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ever it occurs, is in other animals disposed in the abdo> 
men from side to side in returning folds, liut in the 
animal now under our notice the matter is uiunaged 
otherwise. The same intention is mechunioally ollectu- 
Bted, but by a mechanism of a difterent kind. 'J’he ani¬ 
mal of W'bich I S(>cuk is an amphibious quadruped, w hich 
our authors call the alopecias or sea-fox. The intestine 
is straight from one end to the other; bat in this straight 
and conpqucntly short intestine is a winding, corkscrew, 
spiral passage, through which the food, not without 
several circumvolutions, and in fact by a iong route, is 
conducted to its exit. Ilcre the shortness of the gut is 
compensated by the obliquity of the |)crfbration. 

IX. lJut the works of the Deity are known by expe¬ 
dients. Where we should look for absolute destitution 
—where we can reckon up nothing but wants— sumo 
."vintrivance always comes in to supply the privation. A 
snad without wings, feet, or tlircao, climbs up the Sti^S 
of plants by tin! solo aid of a viscid humour tiischar^l 
from her skin. She adheres to the stems, leaves, and 
fruits of ])lants by means of a stieking-plaster. A mus¬ 
sel, which might seem by its helplessness to lie at the 
mercy of every wave that went over it, has the singular 
power of spinning strong tendinous threads by which 
she moors her shell to rocks and timbers. A coeMe, on 
the coutniry, by means of its stilf tongue, works for 
itself a shelti'r in the sand. The provisions of niitiiro 
extend to eases the most desperate. A lobster has in its 
constitution a difficulty so great that one could hariily 
conjecture beforehand how nature would dispose of it. 
In most animals the skin grows with their growth. If, 
instead of a soft skin, there be a shell, still it admits of 
a gradual enlargement. If the shell, as in the tortoise, 
consist of several pieces, the accession of subslanec is 
made at the sutures. Bivalve shells grow bigger by re¬ 
ceiving an accretion at their edge; it is the same with 
spiral shells-at their mouth. The simplicity of their 
form admits of t js. But the lobster’s shell being ap¬ 
plied to the liml_y of the body, as well as to the body 
Itself, allows not.'of either of tlie modes of growth which 

I. 2 F 
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are observed to take place in other shells. Its hardness 
resists expansion; and its complexity renders it inca¬ 
pable of increasing its size by addition of substance to 
its edge. How then was the growth of the lobster to 
be provided for ? Was room to be made for it in the 
old shell, or was it to be successively fitted with new 
ones y If a change of shell became neccs-sary, how 
was the lobster to extricate himself from his. present 
confinement V how was ho to uncase his buckler, or draw 
his legs out of his boots ? The process which fishermen 
have observed to take place is as follows. At certain 
8ca.sons the shell of the lobster grows soft; the animal 
swells its body ; the seams open, and the claws burst at 
the joints. When the shell has thus become loose njwn 
the body, the animal makes a second effort, and by a 
tremulous spasmodic motion casts it off. In this state 
the liberated but defenceless fish retires into holes in the 
rt^k. The released body now suddenly pushe.s its 
growth. In about cight-and-forty hours a fresh concre¬ 
tion of humour upon the surface, i. e. a new shell, is 
formed, ailapted in every part to the increased dimen- 
siuns of the animal. This wonderful mutation is re¬ 
peated every year.*® 

If there be imputed defects without compensation, I 
should suspect that they were defects only in ai)|)ear- 
ancc. Thus, the body of the sloth has often been re¬ 
proached for the slowness of its motions, which has been 
attributed to an imperfection in the formation of its 
limbs. Hut it ought to be observed that it is this slow- 
ne.ss which alone suspends the voracity‘of the animal. 
He fasts during his migration from one tree to another: 
and this fust may be necessary for the relief of his over¬ 
charged vessels, gs well as to allow time for the concoc¬ 
tion of the mass of coarse and hard food which he has 
taken into his stomach. The tardiness of his j>ace 
seems to have reference to the capacity of his organs, 
and to his propensities with respect to food—t. e., is cal¬ 
culated to counteract the effects of repletion. 


Sec Appendix. 
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Or there may be cases in which a defect is artificial, 
and eompeiisated by the very cause which produces it. 
Thus the slteep, in the domesticated state in which we 
see it, is destitute of the ordinary means of defence or 
escape—is incapable either of resistance or flight. Hut 
this is not so with the wild animal. The natural sheep 
is swift and active; and, if it lose these qualities when 
it comes under the subjection of man, the loss is I'oni- 
pensated by his protection. Perhaps there is no species 
of quadruped whatever which suffers so little as this 
docs from the depredation of animals of prey. 

For the sake of making our meaning better under¬ 
stood, we have considered this business of eom))ensation 
under certain particularities of constitution in which it 
appears to be most conspicuous. This view of the sub¬ 
ject necessarily limits the instances to single species of 
animals. Hut there are com[xinsations, perhaps not less 
certain, which e.\teiid over large cliLsses and to large 
portions of living nature. 

I. In quadrupeds, the deficiency of teeth is usually 
cotwpewsa/erf by t he faeultj^ of rumination. The slicep, 

deer, and ox tribe arc without fore teeth in the upper 
jaw.“* These ruminate. The horse and ass are fur¬ 
nished with teeth in the upper jaw, and do not ruminate. 
In the former class, the grass and hay descend into the 
stomach nearly in the state in which they arc cropped 
from the pasture or gathered from the bundle. In the 
stomach they arc softened by the gastric juice, which in 
those animals^s unusually copious: thus softened and 
rendered tender, they are returned a second time to the 
action of the mouth, where the grinding teeth complete 
at their leisure the trituration which is necessary, but 
which was before left imperfect: I say the trituration 
which is necessary ; for it ap|)ears from experiments that 
the gastric fluid of sheep, for example, has no effect in 
digesting plants unless they have been previously masti¬ 
cated ; that it only produces a slight maceration, nearly 
as common water would do in a like degree of heat; but 


See the account of the teeth, in the Appendix. 
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that when once vegetables are reduced to pieces by mas* 
tication, the fluid then exerts upon them its specific ope¬ 
ration. Its first eftbct is to soften them, and to destroy 
their natural consistency: it then goes on to dissolve 
them, not sparing even the toughest parts, sueh as the 
nerves of the leaves.* 

1 think it very probable that the gratification also of 
the animal is renewed and prolonged by this faculty. 
Sheep, deer, and oxen appear to bo in a state of enjoy¬ 
ment whilst they are chewing the eud: it is then, per¬ 
haps, that they best relish their food.'' 

• Spall. Dis. iii. sect. cxI. 

Wherever a seed ean lodge we find vegetables growing, 
and wherever we find digestible matter there are animals to 
live upon it; and the kind of food determines the organi¬ 
zation of the creature, not resulting from it, but provided 
for it The class of ruminants feed bn the coarser herbage 
where the vegetable is in abmidance, but the actual nutritious 
matter is small in quantity compared with the mass. There 
u therefore an obvious necessity for a more complex appa¬ 
ratus to extract the smaller proporfion of matter capable of 
being auimalized: hence the maceration in the first stomach, 
hence the regurgitation and rumination, and the reception 
into the second and third stomach, in preparation for the 
proper digestion in the last. When the mass is digested, 
the nutritious part is still small in proportiou to the whole; 
and to permit that smaller portion of aliment to be absorbed 
and carried into the system, the Intestinal canal must he long 
and complex, offering i-esistance to the rapid descent of the 
food, and giviug it lodgment: and thus th^ is always a 
correspondence between the complication ot Wc stomach and 
the length of the intestines, and between both and the nature 
of tlie food. It is further very remarkable, that when ani¬ 
mals of the same species live in difi'erent climates, where 
there is more or less abundance of vegetable food, there is 
an adaptation of their digestive organs. Where it is abun¬ 
dant, the configuration of the intestines which is intended tp 
delay its descent is less complex. Where the food is more 
scarce, the intestine is longer, and the valvular obstruction 
greater. This has been oteerved by Sir K. Home, in com¬ 
paring the cassowary of Java with the cassowary of New 
South Wales, and the American ostrich with the same bird 
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II. In birds, the compensation is still more striking. 
They have no teeth at all. What have they then to 
make up for this severe want ? I speak of granivorous 
and herbivorous birds; • such as common fowls, turkeys, 
ducks, geese, pigeons, &c.; for it is concerning these 
alone that the question need be asked. All these ore 
furnished with a peculiar and most powerful muscle, 
called the gizzard; the inner cait of which is fitted up 
with rough plaits, which, by a strong friction against 
one another, break and grind the hard aliment as effect¬ 
ually, and by the same mechanical action, as a coftee- 
mill would do. It has been ]iroved by the most correct 
experiments, that the gastric juice of these birds will not 
operate upon the entire grain: not even when softened 
by water or macerated in the crop. Therefore, without 
a grinding machine within its body, without the tritura¬ 
tion of the gizzard, a chicken would have starved upon a 
heap of com. Yet, why should a bill and a gizzard go 
together ? why should a gizzard never be found where 

there are teeth ? 

Nor docs the gizzard belong to birds as such. A giz¬ 
zard is not found in birds of prey: their food requires 
not to bo ground down in a mill. The compensatory 
contrivance goes no farther than the necessity. In botli 
classes of birds, however, the digestive organ within the 
body bears a strict and mechanical relation to the exter¬ 
nal instruments for procuring food. The soft membra¬ 
nous stomach accompanies a hooked notched beak; short 
muscular leg^wtrong, sharp, crooked tidons :—the car¬ 
tilaginous sra||Pbh attends that conformation of bill and 
toes which restrains the bird to the picking of seeds or 
the cropping of plants.''* 

inhabiting the deserts of Africa. The same comparison has 
been made between the Leicestershire sheep and the moun¬ 
tain sheep of Scotland. 

'We have said that it is the object to support animal life, 
and to give the enjoyment of existence; and that wherever 
the means are altbracd of converting a material under the 
processes of digestion and assimilation, there animals will be 
found with an apparatus of digestion adapted to the f'lod. 
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III. But to proceed with our ixmpensatiom. A very 
numerous and comprehensive tribe of terrestrial animals 
are entirely without feet—yet locomotive, and in a very 
considerable degree swift in their motion. How is the 
want offset compensated ? It is done by the disposition 
of the muscles and fibres of the trunk. In consci|iicnce 
of the just collocation and by means of the joint action 
of longitudinal and annular fibres—that is to say, of 
strings and rings—the body and train of reptiles are 
capable of being reciprocally shortened and lengthened, 
drawn up and stretched out. The re.sult of this action 
is a progressive and in some cases a rapid movement of 
the whole body, in any direction to which the will of 
the animal determines it. The meanest creature is a 
collection of wonders. The play of the rings in an 

Nothing certainly can bo more curious tlian the vicarious 
action of the stomach and month. We see, for e.xample, 
that where tlie bill precludes inasticatioii in the iiioutli, it is 
performed in the stomach; and then muscles are fiiuiid in 
the stomach as powerful as those of the jaws and tectli; .and 
as to the teeth, or what is equivalent to them, wc may say 
that tliey are continually renewed. In fact, no mechanical 
structure of jaws and teeth could answer the purposes of 
nature here: no union of bone and enamel in the tooth could 
have withstood the attrition of the gizzard; and one of the 
most beautiful and interesting appliances of nature is the 
substitution, through tlie instinct of the animal, of small 
stones of hard texture, generally consisting of sijex, intro¬ 
duced within the grasp and action of this organ. It is a 
further proof that the mastication, if we use the terra, 

is more perfect in the gizzard than where is the most 
complex structure of tt^etli, and therefore that it is the means 
of extracting the greater quantity of nutritious matter. 
Accordingly, there are gizzards in most classes of animals. 
They are not only found in birds, but in reptiles. The sea- 
turtle has what is termed a muscular stomach. Among 
fishes, tlie mullet and the gillaroo trout have muscular sto¬ 
machs. The cuttle-fish, & nautilus, and even the earth¬ 
worm, have a crop and gizzard; and insects, according as 
they live on a leaf or suck the blood, have the same ditl'cr- 
enoe in the internal arrangement of the stnicture for assimi¬ 
lation as that which distinguishes the ox from the lion. 
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earth-worm, as it crawls, the undulatory motion propa¬ 
gated along the body, the beards or prickles with which 
the annuli are armed, and which the animal can either 
shut up close to its body, or let out to lay hold of the 
roughness of the surface upon which it creeps, and the 
power arising from all these of changing its place and 
position, afford, when compared with the provisions for 
motion in other animals, proofs of new and approiiriato 
mechanism. Suppose that wo had never seen an animal 
move upon the ground without feet, and that the problem 
was: Muscular action, i. e. reciprocal contraction and 
relaxation, being given, to describe how such an animal 
might be constructed capable of voluntarily changing 
place. Something,, perhaps, like the organization of 
reptiles might have been hit upon by the ingenuity of 
an artist; or might have been exhibited in an automaton, 
by the ce-.nbination of springs, spiral wires, and ringlets ; 
but to tlifi solution of the problem would not be denied, 
surely, the pniiso of invoulion and of siiceessful thought: 
least of all could it ever be que.stioiied whether intelli¬ 
gence had been employed about it or not." 

Not unconnected with the subject of the last note is the 
progression of animals; and wc have none btUter suited for 
the object of this volume than the consideration of the infi¬ 
nite variety of the instruments of motion, from the blubber 
that floats like froth upon the water, to the eagle or the an¬ 
telope. The genus medusa of bimiaius endiraccs lho.se ani¬ 
mals like jelly which float in the sea. Some of these, tvhon 
taken out of tl[^watcr, will weigh fifty ounces, and, on being 
dried, not moi?than five or six grains. From this it would 
appear that they must be of the specific gravity of water, 
and hence their peculiar organization and mode of existence; 
especially it accounts Qjr their mode of progression, if it can 
be called so: since they arc in a great measure passive, and 
float aud are carried by the wind. For this purpose there 
is a vesicle or bladder filled with air, which in some rises 
above the water, and the animal is dragged as we might 
imagine a balloon would be after lighting on the water. 
The walls of this sac arc muscular, and the animal, by re¬ 
taining or forcing out the air, can cither take advantage of 
the wind, and is sometimes moved with great velocity, or 
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sink under the surface, and move only with the current 
There is every reason to believe that the air, which is 
the principal means of change of place, is secreted by the 
animal. 

From some of these animals tentacula hang down into the 
water for seizing their food, and perhaps for directing their 
progress. They have a power of distending them, or erect¬ 
ing them by forcing water into their texture, by the con¬ 
trition of vesicles near their base. Varieties of these 
animals hoist a plate or crest out of the water, which has a 
Still greater resemblance to a sail. 

We have already noticed the fins’ of fishes, the wing of the 
bird, and the web-foot of the duck. “ The meanest .creature 
is, indeed, a collection of wonders.” In the earth-woi-m or 
the caterpillar, the head, or the anterior part of the body, is 
projected (and it is a difficult problem to produce extension 
by contraction) till it touches the ground, and slightly ad¬ 
heres to it, when the posterior part of the body is drawn for¬ 
wards. Iirmany wonns or caterpillars there are holders 
discoverable upon minute inspection, and their anatomy ex¬ 
hibits a perfect set of muscles attached to those exterior 
rough points,—by which it is made evident that each of 
th^m is a foot. But nothing is more interesting than to see 
the change of the larva to the winged insect, where these 
muscles and their appropriate nerves disappear: and new 
muscles, and new nerves, and new energies direct the crea¬ 
ture that crept an inch in an hour to outstrip, as we have 
^d, the fleetest horse, or to rise' upon tlie wind; for those 
who travel by the raii-roads observe bees to fly round 
them, and therefore to move almve sixty miles an hour. 
The contrasts are the most curious betweeu the flight of the 
bat and the motion of the mole; the same ownization licing 
; calculated, with slight adaptation, for the atmosphere, and 
. for.inoving under the earth. We.might almost give the in¬ 
stance of the perforation of solid calcareous rock by^ic 
bOri)^ moUnsca, which, by late ob^rvatioiis, seems to be 
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